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THE RECENT DEVELOPMENT. OF 
THE SINGLE-ACTING HIGH-SPEED 
ENGINE. 


Suc was the title of Mr. Mark Robinson’s paper read 
May 9th before the Institution of Electrical Engineers. 
We confess to feeling greatly disappointed when we received 
the proof of this last sample of the hardy Thames Jitton 
perennial. True, a paper on the single-acting engine from 
a member of the Thames Ditton firm could hardly be ex- 
pected to be quite free from the Willans engine, but we did 
hope to have learned something fresh. Already there have 
been three Thames Ditton pap-rs this season before London 
audiences, and all have been exclusively devoted to the 
interests of one firm’s productions, and this fourth 
paper is no exception. The only departure from any re- 
ference to the Willans engine is the abuse or faint praise 
damnation of other engines, notably the Belliss. Now, to 
begin with, there is no manner of doubt that the Willans 
engine is a magnificent example of accurate mechanical 
workmanship and quality, and that, to quote the saying of 
Prof. Sweet, America’s best engine builder, it is an example 
of that interchangeableness which “we (Americans) claim 
to do and they (the English) do.” The late Mr. Willans 
read the first paper on this engine some years ago, and he 
did his best to draw general conclusions from his ex- 
periments, but his mantle has not descended upon 
his successors. The present paper has not even the 
excuse that it tells anything new, even of the Willans 
engine. The whole paper is a special pleading for 
single action, and a certain firm. Now, if we examine the 
Willans engine with its slow piston speed—never exceeding 
about 525 feet—and its single action, it becomes obvious 
that for a given power the bulk must be great, though, by 
reason of the short stroke, length is kept down. Compare, 
for example, the 1,000 to 1,300 horse-power obtained at high 
speeds from the two little cylinders of the locomotive, and 
the inferiority of the single-acting engine is apparent, 
despite the fact that the locomotive is hampered by 
a reversing gear. The locomotive is double-acting, and 
in face of its now eighty years of satisfactory work, we 
cannot accept the single-acting principle as being the 
true secret of success of the Willans engine, though no doubt 
much may be allowed to this in respect of cylinder drainage. 
Why, it may be asked, is it evident, as claimed, that a single- 
acting engine will run freer of wear in its brasses than a 
double acting engine? In the Willans engine, the whole 
work of one revolution increased by the air compression 
produced by the inertia action of the parts on the idle, or, 
rather, reverse acting half revolution, is put upon the brass 
during one stroke. By this means the brass is exposed to a 
rubbing pressure much in excess of that in a double-acting 
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engine of like speedtand power, and the slovenly system of 
lubrication by an oil bath becomes necessary. The Belliss 
engine is credited with being able to work at speeds as high 
as the Willans, by reason of excellent workmanship and 
forced lubrication, as though both these facts were actually 
discreditable to the Belliss engine, and as if it ought to have 
worked well without such aids. Yet the Willans engine 
owes its success almost entirely to the same causes, though 
the lubrication cannot be compared with the forced system 
in mechanical elegance. The truth is that high speed 
demands good work and good design, and the Willans engine 
has both these, but has not the monopoly of them. While 
expounding upon the virtues of single action and the 
so-called constant thrust, it would have been only fair to have 
stated that constant thrust in piston rods and connecting rods 
is only obtained at very serious disadvantage to the crank- 
shaft. Not only is the work during one half revolution 
more than doubled (we speak always in comparison with a 
double-acting engine of the same power and speed), but the 
stress during the other half is actually reversed, and, by 
Wohler’s law of stresses, a crankshaft in a Willans engine 
requires to be several times as strong, statically, as it would 
require to be in a double-acting engine ; hence the failures of 
Willans’s shafts before this point sufficiently obtruded itself 
on the makers. This important point is not referred to, but 
it is a signal instance of how little theory has been allowed a 
part in the design of a mathematician’s engine. In the 
drainage of the cylinder, the central yalve undoubtedly 
affords great facility, and the exit of the water is promoted 
by the inertia of the water itself, which is shaken down the 
coned piston face to the outlet, and also swept by the exhaust 
steam ; but this is an old point, not a recent development, 
nor is the Cornish cycle of steam distribution novel. 
Everyone knows of this in connection with the engine, and 
realises that it has helped, in the Willans engine, to counter- 
balance to some extent the losses due to excessive cylinder 
bulk. The short period of stroke diminishes the condensa- 
tion of initial steam per stroke, and renders a jacket unneces- 
sary, or, rather, negatives its action; but it is ques- 
tionable if the total condensation is diminished so much 
as claimed, seeing that there is, after all, as great a weight 
of metallic surface placed in contact with a given weight of 
steam as in any other engine, and a low speed pumping 
engine in America stands as a witness against the claims 
made for high speeds of reciprocation. 


The Cornish cycle, however, appears to have been raked 
into the paper for quite another purpose. James Watt has 
long been canonised by steam engineers. He knew every- 
thing we now know on heat engines, but even Watt appears 
to have found out the benefits of the Cornish cycle by expe- 
rience of the inferiority of engines without it, for he adopted 
or invented the cycle merely as a matter of convenience in 
working a beam pumping engine. But undoubtedly he did 
appreciate the reason for the economy it secured, which 
Woolf and Hornblower equally did not. But though we 
may have canonised James Watt, we are hardly prepared to 
add another saint to the engineer’s calendar in the person of 
St. Peter, as so broadly hinted by the author of the paper. 
Our sincere respect for the late Mr. Willans prompts us to 
deprecate the use of his name in the way suggested. 

St. James! St. Peter! Who would naturally occupy the 


next canonical chair? the St. Johns of the various engi- 
neering societies looking on! The author of the paper 
suggests the one association as so very natural, that the 
others irresistibly follow, and having once got upon the 
religious tack, we are comically reminded of the name of a 
man who had to sing praises in another religious movement, 
But let us not pursue the theme. Pity it was suggested, but 
the suggestion was obvious. 

As regards brake efficiency, nothing has yet been advanced 
to show the all round superiority of any one engine over 
another. Even the much maligned engines of the cotton 
mills (Mr. Robinson clearly does not love the Lancashire 
engine), with their horizontal cylinders, are not proved to 
have worse brake efficiencies than other engines, and there is 
no reason why even large factory engines should not be 
vertical, when their efficiency could scarcely be less than that 
of a single-acting engine. In Mr. Siemens’s experiments 
with Willans and Belliss engines, the Willans engine showed 
the slightly better efficiency of about 1 per cent. at a certain 
power, but very greatly inferior efficiency of nearly 13 per 
cent. at smaller powers. The author could not understand 
these facts, but claims them as favourable to single-acting 
engines, reasoning that the single engine would have shown 
still better at higher mean pressures. Were we makers of 
the Belliss engine, and convinced that the figures obtained 
were accurate, we should conclude that they proved con- 
clusively the superiority of our engine, and we should 
slightly alter our designs so as to produce, at the full 
power, the same efficiency as at the lower powers. We 
should, in short, increase our bearing surfaces a little, and 
plume ourselves upon the excellence of our system of forced 
lubrication. 

As regards steam consumption, the results obtained in all 
electrical works are not encouraging. The author of the 
paper was able to quote Mr. G. M. Clark as authority for 
a water consumption of 46 lbs. per kw.-hour. This is equal 
to 34°3 Ibs. per E.H.P., or, at 85 per cent. total efficiency, 
over 29 lbs. per I.H.P., which does not compare well with 
claims made upon Thames-Ditton trials, and in the very 
best results obtained with condensing engines it is not 
found that the single-acting engine can beat such rivals as 
the Sulzer, or the engines of the textile districts. 

Electrical engineering is a new and advancing business. 
No one can yet know how it will eventuate in the matter of 
power. The units in electrical work have been small, but 
there is no reason why they should continue small, any more 
than that the old cotton mill units of 30 and 50 horse beam 
engines, with piston speeds of 200 feet, and indicating up to 
250, should not have grown to their present values of 1,500 
and 2,000 H.P., with piston speeds of 600 to 900 feet. The 
small high speed engine has admirably filled a want, and 
may long continue to do so; bat it is very much too early to 
enter into prophecy as to the future. The troubles with 
vibration could have been foreseen by any student who un- 
derstood simple leverage calculations, and we cannot under- 
stand why the flood of mathematics and theory, so copious 
at Thames Ditton, should not have laid bare several obvious 
facts before they were demonstrated by experiment. Such 
neglect hardly goes well with Mr. Robinson’s sneer at the 
gentlemen of the technical press who have averred that 
theory helps no one. Theory has not helped to balance the 
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Willans engine, but is being brought to bear upon the 
balancing question now that practice has compelled it, and 
what is the result? The Willans engine went up in height 
like a church steeple. To balance it, it is now to extend to 
a length of six engines on one crankshaft, with cranks at 
angles of 120° in each set of three engines, a necessity 
arrived at practically years ago by engineers, but recently, 
we are told, re-investigated mathematically by Captain 
Sankey for the benefit of the single-acting engine. This 
six-crank engine is to go upon the Heilmann locomotive, 
and is really two three-crank engines coupled on one shaft, 
and not a particularly happy arrangement, though no doubt 
good enough for a Heilmann motor. 

It is not a little carious to observe how, when the constant 
thrust is not always possible in the single engine, as in the 
string of valves, the seriousness of this is minimised by the 
author. Attention is called for occasionally, and taking up of 
wear. What more does a well designed double-acting engine 
require ? And what are engineers for but to design engines 
properly to fit their duty? The locomotive on the one 
hand, and the marine engine on the other, are examples of 
extremes in double-acting engines. The Willans engine is 
a good example of the single-acting engine, and came to 
hand jast when an opportunity offered, and, being well 
pushed, it has sold in large numbers and given satisfaction. 
But this is no excuse for presenting a continual stream of 
papers to the Societies. Willans’s first paper was valuable, 
for it had a general value, and the facts it contained have 
never yet been “combed out,” as an American engineer re- 
cently expressed himself to us. Later papers have been 
simply so many trade facts and shop experiences reeled off 
on a system of permutation and combination by one or 
other of the principals at Thames Ditton, and the beauties 
of the single engine are the one theme pursued, and pursued 
ina vicious manner. Young electrical engineers are apt to 
be impressed, and to forego their right of private judgment 
when it is continually dinned in their ears and riveted over 
by some professor or prominent manufacturer that no engine 
will drive a dynamo unless it is single acting, and there is 
but one single-acting engine. Opposition is checked by 
continued hauling in of the departed, for all men feel a 
certain diffidence in laying themselves open to a charge of 
reviling the dead. 

While, however, the steam engine continues to be built 
on the system of reciprocation, which, to use Mr. Robinson’s 
pet word that runs through all his papers and corre- 
spondence, we may term archaic, the gas engine is steadily 
coming to the front, and in its latest form is also becoming 
double-acting, and will push the steam engine to one side 
very considerably, and if large or any cylinder temperature 
Tanges are as important as they are claimed to be in reducing 
economy, there is a steam rival at hand which has absolutely 
to temperature range referred to any locus. In every 
Part the steam encounters metal at its own temperature. 
Jackets cease to be of any value, and superheating, sufficient 
to prevent, not initial condensation (for there is no initial 
Condensation in the steam turbine) but simply liquefaction 
due to work, may be usefully employed, and the near future 
vill, if high speed in dynamos is to increase, be the day of 
the steam turbine. Finally, we think that the judgment of 
‘ngineers upon this paper will be that as a description of the 


high speed engine it is far too scanty had the subject been a 
new one, but that for a threadbare subject it is too full of 
one engine, in fact, a mere réchauffée. It represents no work 
of preparation—any manufacturing engineer who can write, 
can reel off yards of such papers on his pet subject, and it is 
decidedly uncomplimentary to the Institution of Electrical 
Engineers to put such a paper before them, and to attempt 
the questionable flattery of ascribing the Willans engines to 
electrical engineers, whose judgment, having been arraigned 
before the general body of engineers is to be justified by this 
special pleading for the single-acting engine. It is little 
short of presumption to attempt to measure the intelligence 
of a body of men on the basis of the class of steam engine 
they choose to employ, a presumption that will be strongly 
resented, and may even react in a way not intended by the 
author. By confining themselves to a single type of engine, 
electrical engineers would speedily find themselves in a deep 
rut, from which departure would be difficult. 

The most economical steam engineering has, for land pur- 
poses, been that of Lancashire, but there has been at no time 
any fixity of design. Engines have varied with the advance 
of boiler making, and the plain slow moving beam engine 
next became a quick moving engine of 400 to 500 feet piston 
speed. It was then compounded in five or six different 
styles, and finally abolished, or nearly so. The horizontal 
and vertical engines that have succeeded it have been legion 
in their arrangement, and in its palmiest days the beam 
engine was not exclusively employed, for the side lever 
marine type engine was not uncommon, and Lancashire men 
have been foremost in trying the quadruple expansion engine. 
But we do not think they ever put emery powder into the 
bearings of a Willans engine, as darkly hinted by Mr. 
Robinson. It is as though nothing can go wrong with a 
Willans engine without some special sinfulness of envious 
outsiders, an attitude not likely to commend itself to other 
cotton spinners, who may hesitate to buy an engine which 
they may be accused of tampering with. We fear Mr. 
Robinson has missed an opportunity in this paper. He has 
taken a general titlke—the development of the single-acting 
engine—and leaves us to infer there is but one engine of the 
type. What of Brotherhood or the Globe engine? Are 
they not single-acting, and is there no recent development 
to chronicle of any single-acting engine ? 








Tue range of practical applications which 
is opened up by the discovery of the com- 
mercial manufacture of ozone is already 
so wide that it is not surprising to find that it is being 
adopted in the purification of potable waters. The most 
suitab!e conditions for the production of this condensed form 
of oxygen in the electrolysis of water are: a temperature 
below 5°—6° C., small platinum electrodes and high current 
density. With such conditions the gaseous product contains 
about 6 per cent. of ozone. G. Oppermann describes (41. 
Rund., xii. (1895), pp. 42, 48, and 50—53) a technical pro- 
cess in which ozone is used to oxidise organic matter and 
convert nitrites and ammonia to nitrates in water. Now an 
excess of oxygen causes the water to acquire an unpleasant 
taste ; but on standing for 8 — 14 days thisdisappears. In 
the electrolysis of water hydrogen dioxide is also pro- 
duced in addition to the main products ; and this, too, is an 
undesirable constituent in drinking water. Hence, Opper- 
mann proposes to submit the electrolysed water to a second 
electrolysis, using aluminium electrodes. Aluminium hy- 
droxide is formed, the oxone and the hydrogen dioxide is 
decomposed, and after filtration the water is fit to drink. 


A New Practical Ap- 
plication of Ozone. 
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‘CYANIDE OF POTASSIUM AND 
ELECTRICITY. 





By EMILE ANDREOLI. 





THE lawsuit by the Cassel Gold Extracting Company against 
- the Cyanide of Gold Recovery Syndicate presents some charac- 
teristic features of importance to electricians, and a few 
comments on the decision of the Court of Appeal may not 
be uninteresting to the readers of the ELecrRicAL REVIEW. 

The plaintiffs (MacArthur and Forrest) claimed to have dis- 
covered that cyanide of potassium dissolves the gold con- 
tained in its ores, and that such being their invention, they 
are entitled to prevent everybody in general, and the Cyanide 
Gold Recovery Syndicate in particular, who use the Piels- 
ticker process, in which auriferous ores are treated by cyanide 
of potassium with the aid of electricity, from using cyanide 
for that purpose. 

Mr. Justice Romer dismissed the action on the ground 
that at the date of the patent, having regard to what was 
then published and known, there was no real invention in 
the so-called discovery. The learned judge also said that 
even if the invention was one which could form the good 
subject of a patent, he thought it had been anticipated by 
the specifications of two American patents, which were taken 
out respectively in 1867 and 1885 by two persons named 
Rae and Simpson. 

There was an appeal, which has now been dismissed for 
non-conformity of the claim, while the plaintiffs won on 
other technical points. I will not go into the merits or im- 
perfections of the electrical process of the defendants for the 
extracting of gold from its ores by means of the conjoint 
operations of electricity and cyanide of potassium, which 
was claimed to be an infringement of the MacArthur patent, 
the electricity which they used being a material part of their 
invention, but I must draw the attention of electro-chemists 
and metallurgists to the strange statements, theories, and 
experiments which in the course of these proceedings were 
brought before the Court by witnesses and by counsel 
with reference to electricity, which Sir Richard Webster 
called a myth, a bogey, &c. 

An illustrious witness declared that having exposed discs 
of gold in two cyanide of potassium solutions, there was 
a greater proportion of gold dissolved in the solution without 
the current than there was in the tank with it. 

This and other statements have been flatly contradicted, 
and more accurate experiments made by Mr. C. Vautin have 
proved that by putting an identical solution of 75 per 
cent. cyanide of potassium in two beakers, one contain- 
ing a gold leaf between two electrodes, and the other 
another gold leaf and no current ing, the gold leaf appa- 
rently became anode and whch, soutien to Faraday’s 
law, and dissolved five times as readily as the gold leaf 
through which no current was passing. 

A most interesting experiment which corroborated the 
action of the current on gold in solution, was the follow- 
ing: In a beaker, A, when the electric current was used, and 
a piece of iron was suspended between two electrodes, the 
result was that on the side of the iron that should be the 
cathode, that is next to the anode, there was gold deposited, 
and on the other side there was none. In another beaker, B, 
where there was no current, no gold at all was deposited on 
the iron. Then a third experiment showed that in a beaker 
containing a cyanide of potassium solution on which a gold 
leaf was floating, and no current was passed, and in another 
beaker where the current was passing, the gold leaf was dis- 
solved three times quicker than in the former, and this was a 
demonstration that Faraday’s law was perfectly good, and 
that the portion of gold leaf which was nearest the true 
anode did not dissolve as rapidly as that portion of the 
gold leaf nearest the cathode. That portion nearest the 
cathode, then, was the anode of that particular gold leaf, and 
it dissolved. There was no contact between the anode and 
the gold leaf. 

The consequence of these experiments is that the passage 
of a current through a tank containing auriferous ores has 
an effect upon the solubility of the gold in the ore, and that 
the current facilitates the solution of the gold. 

Lord Justice A. L. Smith admitted that it was common 
knowledge that cyanide of potassium could act as a solvent 


of gold in a finely divided condition, that there is no dispute 
as to this, and that it is common ground ; but he said that 
it was proved that prior to the plaintiffs’ patent it was not 
known that cyanide of potassium would act as a solvent so 
as to extract gold from its ore. ‘We leave out silver,” he 
added, “for it has nothing to do with this case.” 

It is not fair to leave out silver, because the action of 
cyanide of potassium on silver ores, especially sulphide of 
silver, was known, and would have been suggestive of the 
applic ition of cyanide of potassium for treating gold ores, if 
it had not been a known fact that cyanide of potassium dis- 
solves the gold contained in sulphuretted ores (see Exec- 
TRICAL Review, November 16tb, 1894, page 587). I refer 
again to Hahn, quoted in the said article, and whose re- 
searches were published not only in books well known in 
England, but in the German Mining Journal, where he speaks 
of the solubility of gold in cyanide of potassium, which fact 
was taken advantage of by a Californian mine owner, who, 
by this means, obtained 23 per cent. more than before from 
his ore. The great cheval de bataille of Sir Richard Webster, 
who fought very bravely, gallantly and cleverly, and appa- 
rently caused great havoc by gaining the powerfal alliance of 
the judges of the Court of Appeal, is that the MacArthur 
patent is based on the use of a weak solution of cyanide of 
potassium, which attacks only gold, and leaves undissolved 
the base metals. The elegant name of “selective action” has 
been invented to designate this preference which cyanide of 
potassium partakes with human mortals for gold, and the 
judge says: “The selective action claimed by the plaintiffs 
for the application of a very dilute solution containing an 
extremely small quantity of cyanide of potassium to ore con- 
taining gold has, in our judgment, been proved.” 

If so, let the Cassel Gold Extracting Company enjoy the 
luck of a patent for this selective action ; but it is difficult 
to conceive a patent granted for the use of a weak solution 
of cyanide dt paunten. Where does the weak solution 
commence, and where does it end? Is it pure, commercial 
or impure cyanide of potassium which will be used as a 
standard ? What is the value of a patent for a quantity, a 
length or volume of a certain substance ? 

It was alleged in the lawsuits for the defunct patent of 
incandescent lamps that there was a difference between high 
tension and low tension filaments, but how can you maintain 
that there can be a valid patent for a selective action, or a 
weak solution of cyanide of potassium? Who believes in 
this predilection or selective action of cyanide of potassium 
for gold? Be it cyanide of potassium, chlorine or bromine 
which you use in treating auriferous ores, you must appor- 
tion your solvent to the quality and to the richness of the 
ore, and not use it indiscriminately; and in most specifica- 
tions, anterior to 1887, for extracting gold and silver, by 
means of chlorine, for instance, you will find it stated 
that the quantity of solvent must be proportional to the 
quantity of gold present in the ore. 5 

There is no such thing as selective action of cyanide of 
potassium for gold. It is a rule of common sense to neu- 
tralise an acid ore by means of alkali, and to use a solvent 
of gold according to the gold in the ore; but Messre. 
MacArthor have the strange pretension that they can have 
a valid patent for the use of an alkali to neutralise the 
acidity of the ores which would decompose cyanide of potas- 
sium, and also for the use of a dilate solution of cyanide of 

tassium, which has proclivity or propensity for gold. A 
ittle farther we find, in the long decision of the Court of 
Appeal, that 24 published documents were put in evidence, 
commencing with a specification of Elkington and ending 
with the specification of Hannay, in 1887, “and that it 18 
not suggested that under any one of these specifications gold 
has, in fact, been commercially extracted from its ore.” What 
does it matter whether a process has been commercially worked 
or not ? There are many reasons which may prevent an inventor 
for working a valuable patent fully described in a specifica- 
tion ; the only one I need mention is want of capital. Mon- 
naye fait tout. But forthe help of the Cassel Company, who 
had money but no process to work, MacArthur would pro- 
bably be in the same predicament us those who used cyanide 
of potassium before 1887, but could not afford to apply it on 
a large scale. We must either look upon the specification 
alone as constituting an anteriority, or we must virtually do 
away with patents and look solely to the commercial success of 
@ process, whoever may have been the original author of it. 
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It is really admirable to read that there was no chemical 
knowledge before 1887 of the fact that cyanide of potassium 
would dissolve, and thus extract gold from its ore as it is 
found in nature. 

The case of Rae has altogether been misunderstood or mis- 
represented. Rae took three patents in the United States ; 
two in 1867, the third one in 1868, and one of them only 
was, however, mentioned in the course of the proceedings 
and in the decision. 

There cannot be any mistake about the knowledge of Rae 
of the two distinct functions of cyanide and electricity. 
(I mention on purpose his second patent.) ‘“ The invention 
consists in treating sweepings, filings, and washings containing 
gold or silver with a current of electricity or galvanism for the 

rpose of separating the precious metals.” This is very clear ; 
te deposits or separates the gold by the electric current. With 

d to dissolving, he is not less explicit : “In connection 
with the electric current, suitable liquids or chemical prepara- 
tions, such for instance as cyanide of potassium, are used 
in such a manner that by the combined action of electricity 
and chemicals, the precious metals are first reduced to a state 
of solution, and afterwards deposited and collected. + #8 
By the action of the electric current, combined with the 
chemicals, the gold or silver is rapidly deposited.” 

His two claims are :—1st, for exposing gold and silver to 
the combined action of a current of electricity, and of 
suitable solvents or chemicals ; 2nd, for separating gold b 
electricity. Rae knew that he had first to dissolve the gold, 
and to this effect he used cyanide of potassium. “In our 
judgment,” says Lord Justice A. L. Smith, “ it is established 
in this case that unless the solvent, i.¢., the cyanide of potas- 
sium is used in the extremely small quantities in solution, as 
discovered by the plaintiffs, it is simply useless.” 

Once for all, we must leave aside the myth of the selective 
action, and recognise that there is in Rae’s specification an 
undeniable anticipation of the use of cyanide of potassium 
for dissolving gold contained in the ore. 

It would require many pages to go through this lengthy 
decision, which probably by a selective action also is propor- 
tionate to the fastidious debate in the Court of Appeal, re- 


presenting more than 400 pages of printed legal paper. 

The Simpson specification for subjecting the gold ore to 
the action of cyanide of potassium and carbonate of 
ammonia, and subsequently precipitating the dissolved 
metal by zinc, is disposed of in the same off-hand manner 
as the valuable patents of Rae. There is a considerable 


amount of naiveté in this ge of the decision relating to 
the Simpson process, in which cyanide of potassium is used 
to dissolve gold, and zinc to precipitate it. If there was 
nothing in this process, why did the judge say: “ From it, as 
in the other specification, no results were ever obtained.” 
And again, I will say that this is not an argument. Simp- 
son may have been taken ill, or may have died. or he may 
have been discouraged, or have had no resources; still his 
specification is there, and it is a clear and patent anticipation 
of the MacArthur process. 

Was it very wise to quote in the Decision some excerpts 
from the evidence of the distinguished Fellows of the Royal 
Society who gave to the Cassel Company the support of their 
influence, and of the prestige of their name ? What weight 
can be attached by us either as electro-chemists or metallur- 
gists, to the statements that it was not common knowledge 
to the plaintiff's witnesses, that a cyanide of potassium solu- 
tion was effective for dissolving gold from its ores? The 
professors who acted as professional experts are great scien- 
tists, but, with the exception of Mr. Crookes, they are not 
specialists in gold extraction. Prof. Dewar (like Prof. 
Olszewski) is more at home with liquefied gases, Sir Henry 

knows more about aluminium than about gold ores, 
and Mr. Crookes, who in his specification No. 3,532, 1890, 
had declared that cyanide of potassium has a very feeble 
solvent action on gold, and that he can imagine few cases 
i which a sufficient amount of gold would be dissolved to 
repay for the expense of the solvent, could not recant in 
1894 what he had proclaimed in 1890, when he was using 
cyanide of mercury in combination with electricity for the 
treatment of gold ores. If he had commercially applied his 
no doubt he would have also been sued by the Cassel 
ry | for infringement. But what about his electricity ? 
Would Sir Richard Webster have called it a bogus electric 
current ? Great names, and very meagre evidence ! 


Another extraordinary passage of the decision refers to the 
evidence of Prof. Attfield and others, who declared that there 
was no invention required to discover that a solution of 
cyanide of potassium could be practically applied to dissolve 
gold and silver in crushed ores. 

“These witnesses’ answers are matters of opinion, and 
nothing more,” said the Decision, “and when we find such 
men as Prof. Dewar, Mr. Crookes, and Sir Henry Roscoe 
stating that they did not know it, and coupling this with the 
fact that it had never been used for commercial purposes for 
so doing, we cannot doubt that the fact was not known in 
the chemical world, and we come to the conclusion that there 
was novelty in the plaintiffs’ discovery.” What justifies 
such contempt for the opinions of the adverse party ? 

In conclusion, the Court has decided that the plaintiffs’ 
invention, as claimed by the second claim, has novelty, in- 
vention, and utility ; it has not been anticipated, and it has 
been infringed ; “but as the first making claim for the use 
of any cyanide of potassium in solution irrespective of 
amount,” the Court has found impossible “ to discard either 
the one or the other or to hold that both mean the same 
thing; for this reason, and for this alone, we must with 
reluctance give judgment for the defendants and dismiss the 


appeal.” 

"Monopoly, like tyranny, recognises its mistakes and follies 
only when it is too late. The Cassel Gold Extracting Com- 
pany will bitterly regret not having followed the wise advice 
tendered so many times not to exact too heavy terms from 
those who had to pay them tribute. 

When we look on these formidable legal battles in which 
so many thousand pounds have been spent in firing big legal 
guns, and discharging metallurgic, electric, and chemical 
torpedoes, we really feel an uncomfortable sort of scepticism 
which makes us uneasy. What is justice ? What is science ? 
Where is justice ? Where is science? I mean, on which 
side ? 

In the first lawsuit, Justice Romer told us one thing ; in 
the second, Lord Halsbury, Lord Justice Lindley, Lord 
Justice A. L. Smith, tell us the opposite. The plaintiffs, 
although they win, are the losers; the defendants, although 
they lose, are the winners. To both parties it is a victory of 
Pyrrhus ; but although there is a dead-heat in the Court of 
Appeal, nevertheless the Cassel Company have lost their case 
twice. These lawsuits have been conducted in this country, 
where there is practically no gold mining industry ; what- 
ever may be the effect of the decision of the Court of Appeal, 
or even of the House of Lords, it will not have any import- 
ance in the gold producing countries. The real war will take 
place in the Transvaal, where it will be more dangerous for 
the MacArthur process, because the resources of science, 
knowledge of law and of arguments, have been exhausted in 
England in supporting the cause which has been twice de- 
feated. Now their opponents have this great advantage that 
they know exactly the weak points of the Casselites, and 
after these two skirmishes in the High Court of Justice and 
the Court of Appeal, they will make a general attack, and 
will certainly succeed in establishing the following points :— 

1. That cyanide of potassium was known as a solvent of 
gold in its ores. 

2. That it is not true that there is a selective action in a 
weak solution of cyanide of potassium. 

3. That the use of alkali as a preliminary treatment of 
the ore has been anticipated, and is not a good subject matter 
for a patent, 

4, That the use of zinc shavings for the precipitation of 
gold is not new. 

The caprices of fortune are such, that while the Casselites 
and anti-Casselites are fighting, perhaps new solvents and 
precipitants of gold may come into use, which will super- 
sede and sweep aside as inadequate the cyanide of potassium 
and zinc shavings processes. 


Amsterdam Exhibition.—This exhibition, which was 
opened on 11th inst., is stated to comprise exhibits of the 
latest electrical inventions and general industries. One of 
the most interesting features is an electric restaurant, where 
the services of waiters are dispensed with, the guests being 
served by means of electric contrivances. 
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THE PARFITT ELECTRIC LIGHTING 
SYSTEM. 





CuRIoUSLY enough the diagram which we reproduced last 
week in the solitary Parfitt patent combined with the un- 
fortunately chosen expression, “ cross connected series,” which 
Prof. Silvanus Thompson employed in his report to represent 
parallel series or multiple series in the simplest form, has led 
our contemporaries to speak of the Parfitt system as a series 
method, so we venture to go over part of the ground we 
covered last week in a slightly modified form. In fig. 1, 
which represents Parfitt’s diagram, the divided line wires, 
as we may term them, are metallically connected by the cross- 
pieces, f, f, but in fig. 2, the line wires are bent so as to come 
into metallic contact with one another at a, a; this is simple 
parallel series or multiple series, and so, therefore, is fig. 1. 


Fria. 1. 





f © © 
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Fia. 2. 


As in last week’s issue, we purposely refrain from putting an 
automatic switch and resistance to each lamp, these having 
been used in series systems long previous to Parfitt’s time. 
The diagram in Parfitt’s patent, from the manner in which 
it is drawn, seems to have completely hoodwinked everybody. 
Indeed it has been asserted by Prof. Thompson himself that 
Parfitt’s clever device (!) of splitting the line does for series 
work very much what the three-wire system did for parallel 
work, and that there is at least as much invention in it as 
ever Hopkinson or Edison put into the three-wire plan. 

We have always been under the impression that with the 
three-wire system, since the pressure is doubled, the current 
required to supply the same number of lamps is just half 
that for the two-wire system ; so, at the same current density, 
the area of each outside conductor is only one half, and of 
the middle wire one quarter of that of either conductor in the 
last mentioned plan. In other words copper is economised 
by increasing the E.M.F. 

Now, in a 7 series system we reach the minimum of 
copper and the maximum of pressure, £0, assuming we are 
using a number of 3-ampére lamps, the single line wire, 
leaving aside mechanical strength for the moment, need only 
be sufficiently large to carry just that current. Let us 
also suppose that we have a number of lamps in circuit 
necessitating a pressure of 1,000 volts at the dynamo ter- 
minals, What does Mr. Parfitt do? He destroys the 
series arrangement, and instead of using two wires (a lead 
and return) he employs three, between two of which his 
lamps are placed, with the third asa return. His pressure 
is reduced to one-half and his current is doubled, so that the 
amount of copper required is at least twice as much as is 
needed—again leaving mechanical strength out of the question 
—for the series system, and he is compelled to use a larger 
number of insulators. It seems to us, therefore, that while 
the three-wire system economises copper by enabling a higher 
pressure to be employed, Mr. Parfitt is taking an altogether 
retrograde step so far as first cost and maintenance are con- 
cerned, in turning pure series into parallel or multiple series. 

To show how thoroughly incomprehensible and un- 
intelligible the simplest electric circuit is to the representatives 
of the daily and weekly newspapers, one has only to read the 
arrant nonsense contained in the Bullionist, Bristol Mercury, 
Western Daily Press, Australian Trading World, &c., but 
the responsibility for this display of rank ignorance surely 
rests with those whose duty it is to make things clear to the 
journalists who write for the great B. P. 


THE CHEMNITZ CENTRAL STATION. 





(Concluded from page 575.) 


The whole of the connections between the machines and 
switchboard consist of cables which are laid in conduits under 
the floor of the engine house. The main current from each 
machine, after having passed through the lead cut-outs in the 
high-tension switches and the measuring’ instruments, is led 
to three omnibus bars at the back of the switchboard, from 
which the high tension feeders branch off to the distributing 
network. In order that it may be possible to work at a part 
of the switchboard whilst current is being supplied, these 
omnibus bars are divided up in such a way that they can be 
separated from each other or connected up by means of two 
three-pole high tension switches, which are also placed at the 
back of the switchboard ; two switches are used, so as to 
allow of the current for lighting the station being taken from 
either of the halves of the omnibus bars. 

The front of the switchboard is shown in fig. 4. The 
left-hand panel, which when the extensions are carried out 
will form the centre of the board, has at the top a clock. 
Below this are arranged the three pilot voltmeters for the 
distributing network ; below these, again, are the two volt- 
meters for the putting in parallel, then the commutators for 
the same purpose and the glow lamp; finally, at the bottom 
the three two-way switches for regulating the steam engines. 
Further to the right, at the top, are an ammeter and an 
energy meter for each polyphase machine, below them are the 
ammeters for the exciters, then the three main switches for 
the machines, with the feeder switches between them, and 
at the bottom the regulating resistances for the exciters. A 
special switchboard on the extreme right carries the switches 
for the station lights. 

From the high tension omnibus bars at the station, at the 
present time, two feeders lead to the centre of the town; 
these consist of Siemens and Halske’s patent triple concentric 
lead-cased cables. In the town they form a loop to which a 
series of transformers are connected as well as further high 
tension feeders, which lead to the transformers placed in out- 
lying paris. In the transformers distributed over the inner 
part of the city the current is brought down from 2,000 volts 
to 120 volts, and is then distributed by triple concentric lead 
cables to the separate streets and places of consumption. At 
starting there were 19 transformers, but this number has 
subsequently been increased to 24. The distributing network 
is so calculated that it suffices for the supply of about 10,000 
16-C.P. lampsat once. For this there were laid :— 

(a) About 6} miles of iron-armoured triple concentric 
lead cable with 3 x 0°025 square inch and 38 x 0°0775 
square inch copper section for three-phase currents of 
3 x 2,000 volts, tested to 3 x 3,000 volts. 

(6) About 124 miles similar cable of 3 x 0°0388 syuare 
inch and 3 x 0°1085 square inch section for currents of 
3 x 120 volts. 

(c) About 4} miles of bare copper conductors of from 
0°054 to 0°1085 square inch section. 

(d@) About 3 mile of three-cored pilot wires. 

The central point of the area of supply is about a mile 
from the central station, while the furthest poirt is about 
two miles away. 

The first 19 transformers erected are intended for an out- 
put of 500 kilowatts; they, together with the switches and 
cut-outs, are placed inside iron pillars 13 fect high and 
4 feet in diameter. Although the transformers are intended 
for various outputs, and are consequently of various sizes, 
they are all placed in pillars of the same dimensions, which 
admit of a transformer of 50 kilowatts. The interior 
arrangements have been, as far as possible, made universal. 
Fig. 5 shows a transformer pillar with the doors open, fig. 6 
gives a half section and half elevation. ; 

A sheet-iron case, B, strengthened with T-irons, 6 feet i 
height, is fixed on a stout cast-iron base, A; this case carries 
at the top a stout cast-iron ring, c, with a floor strengthened 
by ribs, and provided with apertures. On. the ring agail 
comes a second sheet-iron case, also 6 feet in height, which 
is finished off with a cornice, £, and a rodf. The interior 8 
thus separated into two parts by the floor. In the upper 
part, to which access can Ge had by three doors, the trans- 
former is placed ; whilst the lower part, which has only one 
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door, contains the switches, cut-outs, and terminal joints of 
the cables. 

The core of the transformer is built up of thin sheets of 
iron insulated from each other, and arranged in three vertical 
columns at the angles of an equilateral triangle, which are 
magnetically connected above ani below by yokes of sheet- 
iron. On the limbs and yokes are placed cast-iron base 











The bobbins for 


side, the coils for the high tension current. 
the high tension are constructed of press spahn and mica, 
those for low tension of press spain only, which is varnished 


to protect it from moisture. The air spaces between ‘the 
high and low tension bobbins, as well as between the latter 
and:the cores, serve for ventilation. According to the size 
of the transformer the winding on each columniconsists”of 
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and top plates, which are clamped together ‘by steel bolts 
provided at the top with lifting eyes. 

On each column are two windings of copper wire or 
strand, thoroughly well insulated from the core and from 
each other, for the highand low tension. The coils are wound 
on separate bobbins, which can be readily exchanged after 
the top plate of the transformer, with the attached upper 
yoke, has been removed. The coils for the low tension 
current are of less diameter than, and lie concentrically in- 









two or three separate superposed pairs of coils ; the windings 
on the three columns are connected in star fashion. The 
terminals for the high and low tension are fixed on two 
separate boards. For continuous full load the rise of tem- 
perature is aboat 50° Centigrade. 

Since low tension transformed supply current is distributed 
both by underground cables and by overhead wires, and since 
the plan to be adopted in extensions is not finally settled, 
such arrangements had to be made that both were possible. 
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The cables are led in through spaces left in the brickwork 
foundations, on which the pillars are bedded. The overhead 
wires are attached to insulators which are carried on bent 
angle irons about 11 feet above ground. They are led inside 
through porcelain tubes. In each pillar there are 3 x 3 high 
tension terminals and 6 x 3 low tension. 

The high tension conductors consist exclusively of triple 
concentric cables. They lead through three-pole high ten- 
sion switches, which are fitted also with lead cut-outs to 
three omnibus bars and from these to the high tension wind- 
ings of the transformer. In fixing the cables, as well as the 
switches and omnibus bars, great care is taken to insure good 
insulation. The two latter are fixed to porcelain petticoat 
insulators, whilst the former are fixed by impregnated wood 
cleats. All parts carrying high tension currents are so 
arranged on the wall opposite the lower door that they can 
be got at, but that with a little care it is impossible to touch 
them when working at the low tension terminals. 


A 





Fic. 6. 


From the ends of the low tension windings of the trans- 
former copper bars lead toa three pole switch, which is fixed 
to the left inside the door. This switch cuts off the trans- 
former from the distributing network, as it is placed 
between the transformer and the three low tension omnibus 
bars, which are in turn connected to the cable terminals by 
lead cut-outs. The lead strips can be readily removed by 
loosening two screws. 

There is room enough in front of the cut-outs for a man 
to work, even with the door shut. All bare conductors or 
appiratus carrying current are placed so high above the 
street level, that they cannot be short circuited by a flood. 
To provide for the ventilation of the pillars the roof is not 
completely closed, but is provided with an opening, pro- 
tected by a double bell, so that a continuous renewal of the 
air can go on, whilst the rain and snow are effectually kept 
out. The three doors in the upper part of the pillar admit 
of free access to the windings of the transformer ; they, as 
well as the lower door, are secured by a patent lock. 

Owing to the exigencies of cost, and the technical require- 
ments, the outer shape of the transformer pillars could only 
be plain. Ezch pillar bears a number cast in it, as well as 
the name S. & H. It is not impossible, however, subse- 
quently, to give the pillars a tasteful appearance. 





The insulation of the distributing network is high. Tests 
gave the following results :— 

1. Low tension mains, measured with a pressure of 109 
volts. 

(a) Inner conductor; middle and outer to earth—44¢ 
megohms. 

(6) Middle conductor; inner and outer to earth—208 
megohms. 

(c) Outer conductor ; inner and middle to earth—172 
megohms. 

Total length about 11 miles. 

2. High tension mains, measured with a pressure of 960 
volts. 

(a) Inner conductor; middle and outer to earth—301 
megohms. 

(b) Middle conductor; inner and outer to earth—150 
megohms. 

(c) Outer conductor; middle and inner to earth—114 
megohms. 

Total length about 6} miles. 

Tested with a pressure of 65 volts, the figures came out 
382, 178, and 96; that the last value is smaller than that 
obtained with the higher pressure is apparently due to the 
fact that at the time there was more dampness which affected 
the insulation of the fixtures in the transformer pillars. 

The insulation resistance to earth of the whole of the low 
tension network, including the windings of the transformers, 
was 210,000 ohms when tested with a pressure of 109 volts; 
that of the high tension network, under similar conditions, 
and tested with a pressure of 965 volts, was 401,000 obms ; 
that of both networks together, including transformers, 
tested with 965 volts, was 465,000 ohms. 

A test of the capacity of the high tension network (of 
course with the transformers cut out) gave the following 
results, though, of course, on account of the difference of 
the dielectrics in the cables, and in the standard condenser 
employed, they can only be approximate. 

Between inside conductor and middle and outer conductors 
and earth—0°47 microfarad. 

Between middle conductor and inner and outer conductors 
and earth—1°06 microfarad. 

Between outer conductor and middle conductor and earth 
—2°12 microfarads. 

The shape of the current curve of the Siemens & Halske 
polyphase machines was determined by means of a special 
apparatus constructed for the purpose. This consists of a 
small polyphase motor, the magnet coil of which was sup- 
plied vith current from the machine to be tested ; the arma- 
ture of the motor did not, however, run, as usual, short- 
circuited, but was excited by a current from the exciter, so 
that it ran synchronously. ‘The spindle of the motor carries 
coutact rings and brushes, which at every revolution of the 
inotor at a certain fixed point, connect a condenser with the 
conductor of the current to be tested, and immediately after- 
wards with a galvanometer in such a way that at every revolu- 
tion the condenser is charged with the potential corresponding 
to one particular phase, and is then discharged through the 
galvanometer; owing to the rapid revolutions of the motor, 
a constant deflection is obtained on the galvanometer, which 
is proportional to the potential of the current for the corre- 
sponding phase. The position of the brushes is so arranged, 
that various phases, differing by ;,nd of a period, can be 
produced. In experimenting with the current produced by 
the machine, the full potential is not used, but a large non- 
inductive resistance is placed in parallel with the conductor 
supplied by the machine, and the charging current for the 
condenser is only taken off from a fraction of this resist- 
ance. 

Not only were the current curves for the fully loaded and 
empty machines investigated, but also the curve of the ex- 
citer. The curve of the latter clearly shows a period 
depending on the armature reaction; the frequency 1s six 
times that of the current from the machine. If T is the 
frequency of the latter, ¢ is time, then the equation to the 
curve of the exciting current may b2 fairly represented by 


- 12 7¢ 7 
1+ ¢¢ sin. (- T >) 
or more nearly by 
4nt = 12 7t 7 
1+ 132 “19 ( r + r) + GG 51D. ( T + )s 
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though the value of the second term is negligibly small in 
comparison with errors of observation. 

The curve of the current of the empty machine is symme- 
trical above and below the axis of abscissx, as well as very 
nearly so on both sides of each maximum; it can be ex- 
pressed fairly well by the formula; 


the optical image of the portion above it, 
similar character, though without some of the ripples, is 
given by the expression 


ie 2at 1 2 10 rf 38x 
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The curve for the loaded machine is unsymmetrical on the 
Osides of the maximum; the portion below the axis is 





It is of practical interest that ithelicurrent curvev’of the 
machine does not materially differ from a sine curve; with 
the machine light, the maximum pressure is somewhat less 
than the maximum pressure of a sine current of similar 
average form; with full load it is rather .more. * For an 
average effective pressure of 2,000 volts, theemaximum pres- 
sure of the equivalent sine current would be 2,828 volts ; 
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that for the light machine 2,787 volts, and for the full load 
2,930 volts. 

Tests of the machine carried out at the same time that the 
engine was indicated, showed that the indicated horse-power 
when running without load was about 11°6 per cent. of the 
indicated output at normal load for both engine, dynamo, 
and exciter, the useful electrical work about 92 per cent. of 
the difference between the indicated work for normal load 
and that for no load ; consequently the coefficient for the 
friction in the engines is very small, about 3} per cent., and 
the efficiency of the polyphase machine about 92 per cent. 
The total work of the exciter for normal load on the poly- 
phase machine was about 3 per cent. of the useful output of 
the latter ; with a heavier load it was somewhat less. 

Requests for connection to the mains have been received 
in unexpected numbers, and still continue. As it was 
originally decided to run without any reserve power, the 
station, since August last, has not been in a position to take 
on any more connections. A very considerable extension of 
the plant will, therefore, undoubtedly be necessary this year. 
As regards the distributing network, this had already become 
necessary last autumn, so that about one mile of high tension 
‘cable, three miles of low tension cable, and five more trans- 
formers for 180 kilowatts, had to be put down. 

At the end of November last there were connected up to 
the mains 5,220 glow lamps, 152 arc lamps, and 29 motors, 
for a total output of 62 horse-power. 

In view of the fact that at first only a restricted area of 
the city was laid with mains, and that in this area as well as 
in outlying ones the demand is steadily increasing, there is 
no doubt but that in a few years the central station plant 
will have increased to a considerable extent beyond that first 
put down. 

The price for current for lighting purposes is somewhat 
less than has been charged previously in the case of stations 
supplying through underground cables, whilst for power the 
price remains lower than at many other stations. 

One hundred watt-hours cost for lighting 0°84d. and for 
ee only 0°216d. (or approximately 8d. and 2d. per B.T.U.) 

or power the current is also supplied on the basis of time 
counters, and in this case the charge is 1°68d. per horse- 
power-hour. 

The polyphase motors constructed by Siemens & Halske 
have a fixed outer magnet ring, which is made and wound 
in precisely the same way as the fixed outer armature ring 
of a polyhase dynamo, and a rotating drum armature built up 
of insulated iron discs with a large number of small grooves, 
which is fitted with very small clearance inside the fixed outer 
ring. A very small air gap is necessary in order that the 
current when running light, and the difference of phase 
between current and E.M.F., may be as small as possible. 
The winding of the armature is carried out in nearly the 
fame way as that of the outer ring, only the grooves are on 
the outer periphery of the armature! The ends of the 
three groups of windings are connected in star fashion, the 
beginnings also in the.case of the smallest motors; but in 
larger sizes they are brought to three contact rings. On 
these press three brushes, from which wires lead to three 
connected groups of a starting resistance. The contacts 
corresponding to the separate parts of this resistance are 
arranged in a circle ; three contact brushes connected together 
at 120° interval from each other join up the groups of resist- 
ances star fashion, and allow of any portion of the resist- 
ance being switched in or out, i.¢., equal portions of the 
three windings simultaneously. At starting the whole 
resistance is in, so that the currents induced in the armature 
have to traverse the whole of it, and cannot, therefore, be too 
great. As the resistance is then successively cut out, the 
current and torque of the motor increases; at full load the 
whole of the resistance is cut out, and the armature is then 
short-circuited. The use of the contact rings and starting 
resistance admits of the motor being set running with full 

wer, without the pressure in the distributing mains 

ing affected, in the same way as the starting resistance 
in the case of continuous currents is used with shunt 
motors, with which the polyphase motors have many simi- 
larities. In the case of installations for motive power 
only, where variations of pressure do not come in, the 
motors can have short-circuited armatures without contact 
rings. When running these motors exert a very consider- 
able driving power. They are almost noiseless, and run at 





nearly constant speed, which must be slightly less than would 
correspond to actual synchronism. On increasing the load 
the speed falls off a few per cent. ; with the normal load it 
is, according to the size of the motor, from 2 to 3 per cent. 
less than when running empty. According to information 
supplied by Siemens & Halske, the efficiency of the polyphase 
motors is not less than that of continuous current motors, as 
may be ceen from the following table of results of tests on 
the brake. Normal outpnt—4H.P.:— - 

Output ... wae ~~ eu SS 2S ES SF 

Efficiency per cent. 50 68 83 87 87 87 87 86 

The motors are very strongly built ; the axles are made 

especially strong, in view of the small clearance between 
magnets and armature; the bearings are extra long, and 
fitted with annular lubrication. 








THE HEAT OF THE ELECTRIC LIGHT.’ 





By C. C. HASKINS. 





Capt. Exler, of the Austrian army, has shown that an electric lamp 
of 16 candle-power develops a maximum temperature of 94° C., and 
a lamp of 25 candle-power a temperature of 101° C. Two lamps 
placed in a cavity in wood developed a temperature of 215° C., 
decomposed cannon powder and other explosives, but without deto- 
nation. The cavity was filled with water, which was set to boiling 
in about 15 minutes.—Zxchange. 

The amount of heat developed by an incandescent lamp 
may be made to do a deal of harm by careless handling, and 
on the other hand it may be arranged so that it will be per- 
fectly innocent of heat danger. There is little doubt that 
conflagrations have been caused by the heat of such illumi- 
nants, but it is usually the fault of the consumer, rather than 
of the constructor or the company furnishing the current. 
There are two sources of danger, or perhaps two genera of 
cases where an incandescent light may work harm to 
property. 

The first of these has its origin in a “spigot and bung” 
spirit, when the purchaser is contracting for the fixtures of 
a plant or installation. The purchaser says mentally: “I 
find that it will cost a considerable amount of money to fit 
my offices with shaded lamps. I will save that, and the 
boys and girls can keep books,” or set type, or run their 
machines, as the case may be, “ with shades they can make 
for themselves if they want them.” When tne current is 
turned on, after the first grand applause, and the ah! and 
oh! chorus has died away, there is an echo of wails which is 
made up of ah! and oh! as before, but this time carrying a 
very different signification. Now, it is “Ah! my eyes,” 
“ Oh! my sight,” and at once there is a rush for something 
of which to manufacture a shade, and it is always, except in 
a tin-shop, of paper. 

There are more fashions in paper shades than there are in 
ladies’ hats. There is the plain, square, stiff style like a 
fruit-stand “two for 5 centa” sign. There are cornucopias 
with gilt edges and funnels with no decorations, capacious 
enough to hive a swarm of bees, and others hardly large 
enough to hold a dime’s worth of candy or popcorn. There 
is taste in colour, and there is great lack of taste as well as 
of judgmeut in the means employed in attaching these to 
gas and other pipes—and, worst of all, there is danger in all 
of them, or at least the majority of the home-made shades 
for electric lights. 

The cumulative effect of heat is little understood by the 
majority of people. There are those who deny, in the face 
of almost daily proof, that a steam pipe can cause a fire. 
The sceptic says: “ Why, you can’t set wood on fire under 
about 400° Fahrenheit, and water boils at 212°, so how can 
you set fire when you lack at the least 75 or 100° of heat in 
your coils ?” 

The trouble with that proposition is that it is not wood 
you set on fire—it is partly carbonised wood which doesnt 
require, after arriving at that condition by a long process of 
daily heating, as high a heat as it originally required to 
break into flame. 

Now, what is true of wood is as true of paper—and for 
that matter, nearly all paper to-day is the greater part wood. 





* Western Electrician, 
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The constant application of heat to paper, although that heat 
is not up to the cae will bring down the critical 
a 


point of the paper by ally charring it, until it will burn 
with the heat of an incandescent lamp. Experiment has 
shown that an incandescent lamp globe closely wrapped with 
paper, so that no air can pass between it and the glass, will 
set fire in a very few minutes. This is one form of danger. 

The second source of danger from the lamp globe is 
developed by the window trimmer. Desirous of making as 
light and fluffy a display as possible, he winds loose and 
highly inflammable material around the butts of his lamps, 
and occasionally is bold enough to envelop the bulb itself 
with tarleton, canton flannel, cotton lace, or similar light 
material. That is in the dry goods window. Inthe notions 
houses a celluloid comb—made of gum camphor and gun- 
cotton—or other innocent fabric of a similar nature, is placed 
where the light will best show it off to the outside spectator, 
or perhaps a semi-transparent sheet of a like material is 
placed close to a lamp to show it to better advantage. 

When through some such ignorant or careless disposition 
of electric lights, or when the window trimmer or the milliner’s 
apprentice sticks a pin through a flexible cord to hang a 
bonnet or a flower which, when evening comes, sets fire to 
the window, and perhaps the store, it doesn’t seem exactly 
the right thing for the blame to fall upon the illuminant. 
If through wilfulness, or carelessness, or ignorance, I pull 
the trigger without knowing if it is loaded, I cannot see how 
the gun, or the powder, or the lead even, should be held 
responsible. Experience runs a very expensive high school, 
but its curriculum is comprehensive and thorough, and 
graduates will all know by and by that sources of light are 
sources of heat, and are not the best hangers in the world 
from which to saspend or on which to support highly com- 
bustible merchandise. 








ALTERNATING AND INTERRUPTED 
ELECTRIC CURRENTS. 





Il. 


Pror. ForBEs on Tuesday the 7th inst. again made hisacknow- 
ledgments of indebtedness to Mr. A. A. Campbell Swinton 
and Dr. Muirhead. He pointed out that there is more than a 
mere resemblance between many of the electrical effects 
and mechanical analogies which had been dealt with in the 
two preceding lectures. In the first of these capacity had 
been the topic of discussion; this is the most interesting 
effect on a submarine cable. In the second, self-induction 
was prominent, and the effects in practice due to this cause 
are found whether alternating or continuous currents are in 
use. With alternating currents the self-inductions are 
enormously greater in practice than those present on con- 
tinuous current circuits, owing to the large number of turns 
of wire and great length of wire on transformers. It is 
well nigh criminal to break even an alternating circuit while 
there is a current in it. 

The three other effects to which he would allude were skin 
resistance, resonance and electric oscillations. Skin resist- 
ance is a subject of great interest to the scientist, bat it is 
of far more importance from the engineering point of view. 
Most of the difficulties met with in distributing large 
powers over great distances with alternating current can be 
got over by reducing the number of alternations. In 1890 
he made a number of proposals to those who were exploiting 
the Niagara Falls power scheme, and these have been 
adopted. Since that date, the most valuable suggestion 
occurred to him of reducing the frequency, and this had 
oun aanagen with the very greatest advantage to all con- 
cerned. 

To show the effect of mutual induction upon two circuits 
of very high frequency and great voltage, two circles of 
Copper wire were taken, each consisting of a single convolu- 
tion of about 7 feet diameter. One of the circles had a 
20-volt 5 C.P. incandescent lamp connected to the two ends 
of the wire, and the other circle was connected so that oscil- 
latory discharges could be sent through it. The circles were 
held facing one another about 6 feet apart, and the current 
turned on. The lamp filament gradually became red hot, 


showing that the oscillatory current passing through one 
circle induced an electric current in the other. If the 
circles were brought nearer, the Jamp became brighter, and 
with an interval of 2 feet, the lamp was fully incandesced. 
The explanation of the manner in which a much smaller 
current produces the energy which lights up the electric lamp 
than is usually required, is still more or less a debated point. 
Prof. Forbes explains it by saying that a very large current 
passes with intervals of rest. Then the total quantity of 
electricity required to be passed through in impulses of ex- 
tremely short duration is not so great as that which would 
have gone through if the lamp had been coupled to a con- 
tinuous current circuit. The energy increases far more 
rapidly than the current, and although the total quantity of 
electricity is not the same, the energy supplied may be the 
same. 

Another way of putting it is this: two ampéres flowing 
for one second of time gives 2 coulombs. If this cur- 
rent be passed through a resistance of 1 ohm, the heat gene- 
rated in the resistance will be equal to 2 joules, with con- 
tinuous current. If now the same quantity of electricity be 
passed through, but instead of sending the current through 
continuously for one second, it be sent through in four pul- 
sations, each lasting for one-tenth of a second, with inter- 
vening spaces of one-fifth of a second of no current at all, 
the average current during each pulsation must be 5 ampéres, 
and the amount of heat generated being proportional to the 
square of the current, will be 1} joules for each pulsation. 
The total heat will then be 5 joules in one second, instead of 
2 joules generated when a steady current was employed. 
The shorter the duration of the impulses, the smaller is the 
quantity of electricity required; so that when impulses of 
such exceedingly short duration as .»}) th of a second are 
used, the quantity of electricity necessary to produce the 
amount of heat required to incandesce a 5 C.P. lamp must 
be exceedingly small.* Mr. Rimington has calculated that 
the frequency used in these experiments is about 400,000 per 
second,t but Mr. Swinton thinks that it is probably much 
higher than this.t 

This explanation is probably due to a suggestion of the 
Hon. C. A. Parsons,§ who points out that the total heat 
imparted to a wire is proportional to the average drop in 
volts between its ends multiplied by the total quantity passed 
through. If the volts be increased the quantity required to 
produce a given number of heat units is proportionately 
diminished. If a 100-volt incandescent lamp taking *6 
ampere be brought to incandescence by short impulses of 
current at 10,000 volts average pressure during each impulse, 
the quantity passed in any considerable time will be only °01 
of that which would be required were the 100 volts con- 
tinuously applied for that time, or will be equal in quantity 
to ‘006 ampere continuous current. Or if the heat be con- 
stant, the quantity of electricity is inversely proportional to 
the mean volts during the impulse. This is on the assump- 
tion that the effects of self-induction are negligible, as is 
—_ the case with small lamp filaments, and as Mr. 

imington has shown,|| there practically appears to be no 
increase in resistance of a lamp filament using Kelvin’s law 
at a frequency of about 400,000. 

The earlier theory that the whole thing was due to in- 
crease of resistance in the lamp filament due to the skin 
effect, and the experiments upon which this was based, have 
been described by us.€ In Prof. Forbes’s first lecture he 
showed that a lamp could be lighted between one terminal 
of the oil induction coil used and a capacity such as his own 
body. Mr. Tesla considers that a considerable factor in this 
experiment is the effect of the rarefied air as a dissipator of 
energy. This lateral dissipation of energy he considers to be 
mainly responsible for the high potential differences observed 
with currents of the character employed.** 

An ordinary 5 C.P. 100-volt lamp was shown fully incan- 
desced by the current conveyed through the bodies of Prof. 
Forbes and Mr. Campbell Swinton. In this case the bat- 





* “Electric currents of high pressure and frequency,” by A. A. C. 
Swinton, Professional Papers of the Corps of Royal Engineers, 1895. 

+ Exvscrricat Review, p. 13, Vol. xxxiii., 1893. 

t Ibid, p. 69, Vol. xxxiii., 1893. 

Philosophical Magazine, p. 300, September, 1893. 

} Execraicat Review, p. 13, Vol. xxxiii., 1893. 

q Exzorricat Review, p. 38, Vol. xxxii., 1893. 
*° Ibid., p. 175, vol. xxxii., 1893. 
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teries of Leyden jars were placed across the spark gap and 
secondary of the induction coil. The external coatings of 
the two batteries were connected toan impedance coil. Prof. 
Forbes then made contact with the coil at one end with bis 
left hand, between his right and Mr. Swinton’s left hand the 
lamp was connected, and Mr. Swinton completed the shunt 
round the impedance coil, or a portion of it, by making con- 
tact with his right hand towards the opposite end. There 
was no connection between the lamp and other apparatus 
except through the arms and bodies of the two operators. 
Prof. Forbes naively stated that this “ sort of thing certainly 
does warm one.” 

Skin resistance is an effect due to the non-uniform flow 
of the current when a high frequency current is passed 
through a conductor. That such an effect was possible had 
been known for a long time, but Prof. Hughes in 1886 was 
the first to make pure definite measurements of the resist- 
ance so occasioned in ohms. This result of self-induction 
was shown by experiment to follow from the simple discovery 
of Faraday, and from the fact that the greatest opposing 
force is necessarily at the centre of the cross section. 
Several other of Mr. Swinton’s experiments were shown, and 
then Prof. Forbes dealt with oscillations. When oscillations 
took place there is an accumulation of energy, and if a spring 
be used as a mechanical analogue of an electric system, very 
small initial forces cause a large final movement, the velocity 
of motion becoming greater with each application of the 
force. The spring is capable of oscillating in a perfectly 
definite period. So, also, is the column of air in a resonating 
tube tuned to the fork used. Prof. Forbes has designed a 
fire-damp meter on this principle, as the weight of air and 
fire-Jamp is connected with the length of the resonatirg 
column and the amount of fire-damp present. This con- 
cluded an interesting series of lectures on what is usually 
regarded as an abstruse subject. 

At the close of the lecture Prof. Forbes showed an experi- 
ment, due originally to Lord Armstrong, in which the 
mechanical effects of currents at high pressure, and of one 
direction, caused a thread to creep from one vessel of dis- 
tilled water to another while the water flows in the reverse 
sense to the motion of the thread. The high pressure cur- 
rents were obtained from an induction coil whose circuit com- 
prised a spark gap opened to such an amount that only the 
induced currents at break could pass. 





THE COX THERMO-ELECTRIC BATTERY. 





Is the thermo-elcctric battery about to become a dangerous 
rival to the dynamo and steam engine? The account of the 
Cox thermo-electric battery just published by the Zlectrical 
Engineer, of New York, an advance copy of which was 
courteously forwarded to us, would almost lead us to believe 
so. The efficiency of these batteries is limited, like that of 
the steam engine, by the second law of thermo-dynamics. 
Their maximum efficiency cannot exceed the ratio of the 
difference of the temperatures of the source of heat and the 
refrigerator to the temperature of the source of heat. The 
thermo-electric battery, however, has this great advantage 
over the steam engine that the heat can be supplied at a 
much higher temperature, and, consequently, the difference 
of the temperatures of the source and refrigerator may be 
much greater. Theoretically, therefore, there is a possibility 
of a much higher efficiency in the case of the thermo-electric 
battery. 

Hitherto the thermo-electric generator has suffered from 
practical defects which have put its commercial success out 
of the question. Oxidation took place at the junctions, dis- 
integration of the couples, and gradual but fatal deteriora- 
tion of the entire element. Mr. Cox claims to have over- 
come these obstacles. Oxidation at the junctions of the two 
different metals forming the couples is prevented by making 
the connection by means of a graduated alloy of the two 
metals or alloys forming thecouple. There is no real junction 
point, as the two metals or alloys are shaded gradually into 
each other. Disintegration in the old type of generators was 
due to the use of defective and improper metals or alloys, 
defective or improper casting, case hardening, failure to allow 
for expansion and contraction by heat and other causes. 


To prevent the oxidation of the metals used, either by the 
atmosphere or by the products of combustion, the completed 
element is entirely encased in a vitrified cement. This both 
preserves the element from oxidation and also changes it into 
a hard stone cylinder free from possible breakage or derange- 
ment of parts. The couples are entirely made by casting, 
no soldering or brazing being used in their manufacture. 
Each couple after casting is compared with a standard resist- 
ance, and if it shows a marked excess over the normal 
resistance it is rejected as imperfect. 

The element is formed of successive rings of these castings, 
all parts being thoroughly insulated. Terminal wires are 
brazed to the pole pieces, and another resistance test made to 
detect any error in construction. A plastic cement is applied 
to the interior of the element and vitrified, and, after a 
resistance test has been made, a metallic jacket is closely 
cemented to the exterior of the element. This jacket forms 
the inner side of an annular chamber which is filled with 
water to keep the exterior of the element cool. The water 
backing is maintained either by a small supply of running 
water or by a radiating supply tank. In the interior of the 
generator, and supported from the top, is a series of deflectors, 
small at the bottom and gradually increasing towards the 
top, so that the distribution of heat is even throughout. 

The thermo-electric generator can be built to give any 
required voltage with the same gas consumption. In one 
type of Cox’s generator, with a gas consumption of 24 cubic 
feet per hour, the machine may be built to give 4 volt and 
90 ampéres ; 1 volt and 45 ampéres ; 5 voltsand 9 ampéres ; 
or 11 volts and 4 ampéres. Another smaller size gives 
17°5 watts with gas consumption of 14 feet per hour. The 
weight of the complete element is 3 lbs. A large coal burn- 
ing generator gives 55 volts and 5 amperes, and with coal at 
4°5 dollars a ton, produces electric light at a cost of one- 
fifth of a cent. per iamp hour. Query, what candle-power ? 

Taking the figures given by Mr. Cox for the small 45 watt 
generator mentioned above, we find that a consumption of 
1,000 cubic feet of gas will produce 18 Board of Trade units. 
With gas at 3s. per 1,000 cubic feet, the cost of the fuel will be 
2d. per Board of Trade unit. The allowance for interest and 
depreciation, has, of course, to be added on to this. It is 
useless to speculate as to the amount of the two latter items. 
It appears that the New York office of the Commercial Cable 
Company has operated its entire lines for several weeks with 
these generators. The total gas consumption is about 7 feet 
per hour, and the saving when compared with the old system, 
is reckoned as 8 to 1. 

There can be no question of the convenience in many cases 
of such generators as Mr. Cox has succeeded in producing. 
They appear to be much more efficient than previous gene- 
rators of this type. Some tests recently made in Germany 
with the Giilcher thermo-electric battery revealed some points 
about this type of generator which would be of great practical 
importance. For instance, within certain limits, the electro- 


‘ motive force of a battery was found to be directly propor- 


tional to the gas consumption. Thus, when for any reason 
it is desired to diminish the output, instead of introducing 
resistances which dissipate energy uselessly, the desired 
result may be attained by lowering the pressure of the gas. 
These tests also showed that the maximum output was 
obtained from the battery when the internal and external 
resistances were equal. The E.M.F. was found to be propor- 
tional to the square root of the gas pressure. 








ELECTRICAL COMMUNICATION WITH 
LIGHTHOUSES, &c. 





Tue third report of the Royal Commission on Electrical 
Communication with Lighthouses and Light-Vessels has 
recently been published, and gives information of the progress 
which has been made towards carrying out the recommenda- 
tions made in the first and second reports dated December, 
1892, and March, 1894, respectively. It will be remembered 
that the first of these recommended that electrical commun!- 
cation should be established with five light-vessels, one pile 
lighthouse, four isolated rock lighthouses, and 19 shore 
lighthouses. The second report recommended that 19 addi- 
tional shore lighthouses should be included in the list. 
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The whole of this work has now been carried out by the 
Government, with the exception of the Scarweather light- 
ship and the Caldy and Fastnet lighthouses, and the Com- 
mittee now recommend the connecting up of Formby light- 
vessel, the Maplin Sands pile lighthouse, the Smalls lighthouse, 
and three shore lighthouses, at an estimated cost of £8,585. 

It is very satisfactory to be able to state that the results 
arising from the work already completed are recognised by 
the Committee as being most valuable. From four light- 
vessels 18 different calls for assistance to vessels in distress 
have been made and 34 from various lighthouses. 

There have been occasional interruptions in communica- 
tion with some of the light-vessels, the cable to the Kentish 
Knock, for instance, has broken four times, two of which 
were due to want of experience on the part of the crew. 
The North Sand Head cable was also interrupted twice for 
short times, but it is hoped that these troubles will shortly 
be successfully got over. 

We are pleased that this is so, for so far back as the 
beginning of 1892, long before any Royal Commission was 
appointed to inquire into the matter, we unhesitatingly con- 
tradicted adverse opinions expressed by eminent authorities, 
and maintained that there were no difficulties which could 
not be successfully overcome without the expenditure of any 
unreasonable amount of money, and during the early part of 
that year we published a series of articles on the subject of 
coast communication which, we are happy to think, may have 
been of some little use towards the accomplishment of a 
work which must result in a great saving of human life and 


property. 








THE ST. PANCRAS ACCOUNTS. 





Tue electric lighting accounts, which have been recently 
submitted to the Vestry, are in many respects satisfactory, 
but they are not quite so good as they appear to be. 

We must commend, first of all, the method of making up 
the accounts, and the system of making comments on the 
year’s work which has been adopted by the committee. 

The most pleasing feature in the accounts is that the 
generation expenses are only £73 in excess of what they 
were in 1893, while the increase in the current sold to private 
consumers amounts to £2,510 1238. After paying all charges 
for repairs and maintenance, including rates and taxes, there 
is a balance of £7,233 to meet the interest and payments of 
the instalments off loans, which amounts to £5,379 193. 2d., 
including the interest on the bank overdraft, this leaving, 
after providing for bad debts, &c., what the Vestry are pleased 
to term a net profit of £1,753. Although we give the cost 
of production in our City columns, it is worth mentioning 
here that the charge for public lighting, owing to the 
lessening in the price of current, has been reduced by £515 
in one quarter. So far, the Electric Lighting Committee are 
to be sincerely congratulated. 

There is one matter, however, in which we are by 
no means in accord with the vestry—that is, depreciation. 
It is not without much consideration that they have 
arrived at their present position, for we note the follow- 
ing remark :—“The question of creating a reserve fund 
for depreciation has frequently been raised, but the Dublin 
Corporation are at one with St. Pancras in the view 
taken that the amounts repaid annually off the loans is 
in reality equivalent to setting aside a sum for depreciation.” 
Assuming for a moment that this were the correct view to 
take of the question, it is interesting to see what the repay- 
ment of loan for 1894 would represent in the way of de- 
preciation. The sum paid off loans during 1894 amounts to 
£1,710, which is a little over 1} per cent. on the capital ex- 
pended. Can it be seriously contended that this is an 
adequate sum to set aside for depreciation. It seems to us 
that nothing less than 5 per cent. should be allowed for the 
wear and tear of electrical generating machinery; indeed, 
this sam would be inadequate for some central station plants. 
A 5 per cent. depreciation on the St. Pancras machinery 
would practically mean that instead of a profit, there would 

a considerable deficit on the year’s working In 
Comparison with some London companies, the Vestry are in 


a better position; but it is most dangerous to suggest that 
because supply companies are putting aside small sums for 
depreciation, the St. Pancras Vestry should follow suit. The 
conditions under which a company and a local authority 
supply electricity are totally different. The company have 
always before them the spoliation period, that is when the 
local authorities may break in and secure the plant at the 
value at which it stands in the books of the company. 
Under such circumstances, is it to be wondered at that sup- 
ply companies are not over anxious about depreciation 
accounts. 

We have assumed that the repayment of loans was equiva- 
lent to depreciation, but we maintain that such does not 
constitute a true depreciation account. 

The St. Pancras Vestry have obtained their loans on 
various terms of years, but we believe that 40 years repre- 
sents the period for which most of them have been made. 
Now, the repayment of the loans may be spread over the 
full term; indeed, we see no reason that it should be other- 
wise, but is it expected that the present machinery will last 
40 years? If so, the Vestry are acting on a most dangerous 
assumption. We are quite ready to admit that the life of a 
dynamo machine may be longer than that generally accorded 
to it, but it is doubtful whether high pressure boilers and 
high pressure steam engines are destined for a green old 
age. No doubt the St. Pancras steam engines might revolve 
for 40 years, and in the same way the boilers might do duty 
for a similar period, but they would have many of the in- 
firmities of a debilitated old age. Then, again, in an 
electrical supply business, one must have some regard for 
emergencies that may arise. Suppose it became imperative 
that the mains had to be remodelled, say, to avoid 
explosions, such a drastic alteration could not be carried 
out without great expense. From whence is the money to 
come for such a purpose? The only means of raising 
it would be by loan, which would add considerably to 
the liabilities of the Vestry. 

Having regard, then, to the fact that the machinery is 
likely to wear out, and that great improvements may be 
necessary before the loans are repaid, we would urge upon 
the Vestry the necessity of providing some real reserve. 
The liabilities of the Vestry at the present moment are as 
follows :— 

£81,663 borrowed at 3 per cent. 
£27,113 24 per cent. from bankers. 
£14,660 ” 3 per cent. 


The latter forms the new loan which is being raised. To 
provide the interest on the foregoing sums, next year, 
£4,072 will be required. We have no doubt that 
this can be easily provided for, and that some substantial 
sum will be paid off the loans, but after doing so it is to be 
sincerely hoped that the Vestry will see the wisdom of put- 
ting something by, say, for the inevitable rainy day. 

We shall expect to see a considerable increase in business 
during the next few years, but it is doubtful whether it will 
be rapid enough to permit the repayment of the loans before 
new machinery is necessary. 

From the following table it will be seen that the income 
advances at about the same rate as the lamps connected :— 


Income, Lamps connected, 


1892 ove £10,207 ove 22,860 
1893 oe £14,488 “0s 30,326 
1894 ose £16,930 ons 36,238 


With the exception of the point we have endeavoured to set 
forth, we can congratulate the Vestry on the amount of 
business done during 1894, the exceedingly low cost of pro- 
duction and the prospects. 

We have no desire to dwell upon the original design of the 
Regent’s Park station, but we think with the experience that 
has been gained, the obvious mistakes will not be repeated 
in the works which are in contemplation. 





The Royal Society.—The following paper was down for 
reading yesterday afternoon :— Prof. G. M. Minchin on 
“The Electrical Measurement of Starlight. Observations 
made at the Observatory of Daramona House, Co. West- 
meath, in April, 1895. Preliminary Report.” 
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STREET LIGHTING BY INCANDES- 
CENT LAMPS. 





THE attention which has been drawn to the Parfitt electro- 
magnetic cut-in, as used at Kingswood and Keynsham, makes 
it a matter of some interest to recall very briefly what has 
been done in the past to perfect series incandescent lighting. 
So long ago as 1882, Mr. Bernstein showed at the Vienna 
Electrical Exhibition an arrangement by which an electro- 
magnet was placed in shunt to the lamp, and a permanent 
contact was produced by a spring in case the armature was 
attracted. After this he introduced his chemical contact 
plug, which consisted of an insulated knob and two 
cylindrical brass pieces, held together by strips of fibre. The 
upper brass cylinder contained a small piston, pressed down 
by means of a spring, while the lower contained a screw, 
which had a recess for the reception of the head of the 
piston. This recess was filled with a mixture of oxide of 
mercury and carbon, which gave normally 200 ohms resist- 
ance. If the lamp filament, to which this plug formed a 
shunt, broke, local heating took place in the mixture, which 
was thereby chemically reduced, and a contact of very low 
resistance was formed. 

Some years ago the Edison municipal lamp was brought 
out. This had a platinum wire eXtending upwards a short 
distance between the two sides of the carbon filament. This 
wire passed down through the stem of the lamp, and was 
joined to a fine iron wire holding aspring in tension. When 
the lamp broke or the filament gave way, an arc was formed 
at the positive end of the carbon, and the current divided 
between the negative terminal and the central wire, the arc 
being attracted by the pointed end. The current thus 
diverted was sufficient to melt the iron wire instantaneously, 
thus liberating the spring under tension, which forced down 
a plug, short-circuiting the lamp. 

Comparatively recently, Mr. Goldston has applied a similar 
device to series fittings. He uses a lamp and holder in 
which the lamp terminals include two switch faces, that 
normally are in contact, but are separated by the lamp being 
held at the sealing-off end. The lamp bulb itself acts as a 
tension piece to keep the switch faces open, and any damage 
to the bulb due to mechanical causes or the disruptive effect 
of an arc allows the short-circuit springs to act. 

The Thomson-Houston Company in America have done a 
large amount of street lighting with incandescent Jamps in 
series. In this system the lamp-holders were provided with 
a spring cut-in, which closed the circuit when the lamp 
was removed, and, in addition, a film cut-out was used, which 
completed the circuit in case the filament was ruptured or 
the lamp accidentally broken. The film was capable of 
standing the 25 volts required to work the lamp, but broke 
when the full pressure of 1,000 volts came upon it. This 
device proved itself in practice to be quick and efficient. 

The Westinghouse Company adopted impedance coils for 
their street system. At every place where a street light was 
required a choking coil was placed with a low resistance 
series incandescent lamp across its terminals. If the lamp 
broke the impedance coil lowered the current just sufficiently 
to prevent the rest of the lamps on the circuit from being 
over-run. The breakage of any of the lamps did not affect 
the light of the rest, nor did the removal of one lamp in 
any way affect the operation of the others although they 
were all in series. 

Mr. Rankin Kennedy used special lamps at Cathcart some 
nine or ten years ago, which had a crossbar of platinum 
wire run from one of the leading in wires to the other inside 
the globe. When the filament was intact the crossbar was 
not in contact with the other side of the lamp filament, but 
on the filament breaking the mechanical resistance to the 
bar falling was removed, and it so fell, short-circuiting the 
lamp inside the globe. 

Mr. Waterhouse has proposed to use back E.M.F. cells as 
shunt protectors to series lamps. The Brush Company some 
three years ago were ready to supply magnetic cut-ins for 
incandescent series lighting, and the Heisler company in 
America have used some devices of the same kind. There- 
fore, some four or five principles have been made use of, and 
the majority have been tested in practice and not found 
wanting. Some time ago we pleaded for some attention to 


this matter, but hardly expected the response to take the 
form it appears to have done. Those who wish to adopt a 
system of series incandescent lamps have an abundance of 
protective devices to choose from, of which we have men- 
tioned a few. 








THE TELEPHONE SERVICE: PARLIAMEN- 
TARY INQUIRY. 


Tue Select Committee sat again on Tuesday, May 7th, Mr. Arnold 
Morely presiding. 

Mr. Preece, C.B., F.R.S., continued his evidence, and said that he 
would like to state that in America, 2nd Europe also, attempts had been 
made to supplant manual labour at exchanges by making automatic 
switches, so that a subscriber would be able to call up another subscriber 
by two or three motions of the switch in his office. He believed one in 
Brussels was still at work, but all those switches were based on the 
assumption that the line was always in order, was always disengaged, 
and the subscriber was always in. He thought that would prevent its 
general adoption on any but very small exchanges. They had also 
introduced an electric light in America. When the subscriber took 
the telephone off the hook, it lighted a lamp. During conversation 
the lamp went out, and when the conversation ended it lighted again. 
That had been very successful indeed. 

Sir James Fercuson: It would be impossible to invent a perfect 
automatic switch ?—The word impossible is unknown in the vocabu- 
lary of an electrician, but there are many difficulties. 

Continuing, Wirnxss stated that there were three systems of 
charges in the States. There was a fixed annual rental with an un- 
limited service; a small annual rental with a limited service, and 
thirdly, tolls for talk. In America they educated the users in the 
telephone, and he thought something of the kind could be done with 
advantage in England. 

The CHarnman: Would you give your opinion as to the municipal- 
isation of telephones. 

Wrrness said he had five or six reasons against the municipalisation 
of telephones. Firstly, a fluctuating body like the Town Council 
would be under a difficulty of conducting what to them would be a 
growing speculative and competitive industry, which demands con- 
tinuity of policy, uniformity of service, and accuniulation of experi- 
ence to develop and maintain in high efficiency. Secondly, such 
efficiency could only be maintained when a service paid. The active 
and determined opposition of an energetic company like the National 
Telephone Company, who would undercut the system in one part of 
their area, to maintain their position in another, would certainly 
prevent the possibility of local financial success. Thirdly, calls on 
the rates would incur the opposition of labour and the employed 
classes, who would not benefit by the use of the telephone, but who 
formed the majority and were therefore masters. Fourthly, efficiency 
in telephony depended essentially on skilled labour and technical 
supervision. Small municipalities isolated telephonically could not 
afford to pay high salar’es to secure or retain the services of highly 
skilled technical men, nor had they the experience necessary to 
develop the technical education of the men they employed. Fifthly, 
in a small municipality nut managed by skilled men the service must 
deteriorate. Sixthly, a perfect truuk service could only be mauaged 
by one uniform service and one staff. Every additional system meant 
increased expense and divided responsibility. The centralisation of 
management in one central spot like London secured the widest ex- 
perience ; it encouraged experiments and observation and furthered 
invention ; it prevented repetition of errors and checked the exercise 
of idiosyncracies; it enforced technical education, and it tended to 
develop the industry. Further, it must be patent that an agency 
already in existence with its staff and plant must be able to do better 
for additional subscribers than an agency which had everything to 
provide, and it was also quite a fallacy to think that only one side 
would reduce the rate. The company would have 12 months start, 
and they would probably reduce the traffic and adopt the metallic 
circuit, and many other things known in the art of financial defence. 
He thought that there might be extensions to rural districts if the 
local councils would make guarantees to meet the demands of the 
Treasury. The present number of telephones in use by the Post 
Office were :—1,900 exchanges and call offices; 3,000 private wires ; 
680 public offices connected by telephone ; 354 lifeboat stations and 
coastguard stations; 39 lighthouses; 8 lightships ; 1,025 government 
wires; a total of 7,006 telephones at work. He thought un- 
doubtedly the best thing of all would be for the system to be 
nationalised. 

By Mr. Tutty: He thought the National Telephone Company was 
doing everything they could to make the system as efficient as pos- 
sible. 

In reply to Mr. Benn, Wirness said he found from his experience 
Town Councils were very fluctuating—much more so than Parlia- 
ment. His objections applied in some degree to the case of the 
municipalisation of the electric light, but in the case of the telephone 
it was national, and in the case of electric lighting it was local. He 
did not object to large towns managing electric light if they had 
experience, but it was the small municipalities he objected to doing 
those things. His objection to towns managing the telephone was 
because it was of an Imperial and international character. The 
Postmaster-General could step in and start a telephone system if the 
needs of the inhabitants of a town were not reasonably complied with 
by the company. He thought that a most powerful remedy 
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exorbitant and unreasonable charges of the company. There was 
no other way for a municipality to get a cheap telephone service 
other than by competition, apart from the intervention of the Post- 
master-General. He saw no reason why the subscribers in London 
should not increase to over 25,000. If the figures in the New Tele- 
phone Company's prospectus did not compare with his, he should say 
they were wrong, notwithstanding that there were experts on the 
board. If a municipality liked to incur loss, there was no doubt 
they could give the ratepayers a cheap service. He thought the over- 
head system would continue where few wires were required, but 
where there were many wires it would be better to go underground. 
He thought before long the wires would have to go underground, and 
of course it would be an advantage to the Postmaster if he took over 
the telephones in 1911 to have a good underground system. He 
thought road authorities could greatly help telephones by giving 
facilities for underground work. There was a probability that by 
1911 the trunk system would be a very extensive one indeed, and that 
at that date the Post Office system would exceed in importance the 
service of the telephone. He supposed that at that date the Post 
Office would either buy the company or start a system of its own; 
but it was a question of policy. He was not aware that in Rome, 
where there was competition, the charges were less than in Milan, 
Venice, and other towns abroad where there was no competition. He 
had no information on that point. 

By Lorp Srantey: He believed that the National Telephone Com- 
pany was doing its best to perfect the system in London, that it was 
using the best materials, and doing the work in a thoroughly efficient 
manner, and if the Post Office took over the system in 1911, he 
believed it would be a first rate system. 

In reply to Mr. Snaps, the Wirness said the Liverpool Exchange 
was a multiple board, and he believed it was four years old. 

Mr. FuetcHEeR Movtron next examined Mr. Preece at some length, 
and in reply to the hon. member, the Wirnuss said he had seen the 
agreement between the telephone company and the Post Office, and 
he knew that there was no restriction as to rates, and no penalty if 
the service was inefficient. The only way in which the public could 
be protected was under that clause which related to the power of the 
Post Office to either compete itself or grant a competing license. 
He did not think competition in telephone service was practicable, 
but he would not go so far as to say that the present agreement gave 
the public no defence, because there was the power which every 
municipality had to petition the Postmaster-General to open a com- 
peting exchange. 

That would be competition ?—Yes, but by the Post Office. 

And therefore competition by the Post Office is practicable ?—Yes. 

Continuing, the Witness said he did not think the Post Office 
should interfere until complaints of charges or inefficiency were 
general, for practically the method of working the telephone and the 
tariff was the same all over the country. If, however, the committee 
wished him to assume that in one particular town the charges were 
excessive and the service bad, then he should say the Postmaster- 
General would be justified in setting up a competing exchange. He 
did not agree that the municipal authorities would have a more 
direct local interest in the excellence of the service, because the tele- 
phone system was imperial in its character, and not local. 

You have told us that the working cost is lessened if the number 
of users is lessened, and supposing you raise the price of the service, 
that would have a tendency to lessen tbe number of subscribers ?— 
Undoubtedly. 

Therefore raising the price operates favourably to the company in 
two ways; they get more per subscriber, and the cost per subscriber 
is lessened ?—Yes. 

Replying to the Cuatnman, the Witness said the Post Office would 
have many advantages over a municipality if called in to compete. 
He had seen the estimates put forward on bebalf of the County 
Council as to the expense of a London system, and while he thought 
that, generally speaking, it was a fair estimate, one or two things had 
been omitted so as to make the estimate as rosy as possible from the 
Council’s point of view. The Council would have the same difficulties 
as a private company in regard to underground wires, for they had 
no authority over the streets. 

Mr. R. E. Caompron was next called and examined by the CHarRMAN. 
He said he was President of the Institution of Electrical Engineers. 
He had had conversations with many members of the Association on 
the subject of the telephone service, and the general opinion was 
that the monopoly had had the effect of entirely deadening the inte- 
rests of the electrical profession so far as that branch of it was con- 
cerned. Out of a membership of the Institution of over 2,000, only 45 
were telephone men, and of those only four practised in England. 
By competition a great stimulus would, he believed, be given to in- 
vention, and a great many improvements would be introduced. In fact, 
he believed, with competition, the progress of the telephone would 
be somewhat similar to the progress which had taken place in electric 
lighting. The views he was putting forward were not actually those 
of the Institute as a whole, but of a number of the members. 

Lord Kelvin is, I believe, a member of the Institution ?—Yes, he is 
& past president. 

Does he share the views you represent ?—I do not know. Prof. 
Hughes, the joint inventor of the telephone and the inventor of the 
microphone, shares my views very strongly in favour of competition, 
from the point of view of the development of invention. 

Of course, you are aware that the telephone in England has gone 
through a period of unlimited competition, which has resulted in the 
amalgamation of all the company’s into one system ?—The Witness 
replied that, in his opinion, as long as the patent system existed, there 
was no real competition. 

By Lord Srantey: He had qualified his answer by stating that he 
thought the taking over of the telephones by the State should not be 
carried out until the science of telephony had become more crystal- 

than at present, and by that time a certain number of young 


men would have been trained. Electric lighting had advanced all 
over the country, owing to young men starting in various parts. In 
the same way, young men would introduce telephony in villages, and, 
as a later development, they would be connected with the trunk 
line. His reason for supposing the National Telephone Company 
would not be prepared to do this themselves was that the £10 price 
was too high. He saw no reason why a young man, starting for 
himself should not do it at least as cheaply as the National T'’elephone 
Company, and why we should not compete with foreign countries in 
telephony. We could do everything a3 cheaply. If such exchanges 
as he had suggested were started, they might, after being approved 
of by the Post Office, be connected with the trunk line on exactly the 
same terms as the National Telephone Company. It would be 
decidedly to the advantage of users in those districts to have a 
number of smail exchanges even when they were not connected up 
with the trunk line. He believed there was a large class of people 
prepared to pay the smaller sum of £4 a year for communication 
amongst themselves, without any desire to be connected with the 
whole of the rest of the people. That class of people would be 
sufficient to encourage a large number of small exchanges. 

By Mr. Snare: Local exchanges must always come before the 
trunk line. There had been a great advance in telegraphy since the 
State had taken over the telegraphs; but during the earlier period 
there were numerous inventions which would not have been taken up 
except for the competition which existed. The Hughes type printing, 
in particular, was an instance. He could not say there had been more 
progress since. Opinions were greatly divided upon that point. The 
number of people trained in telegraph matters was small now as com- 
pared with those trained as electrical engineers. He thought on the 
whole it would be better for the State to control telephony than for 
the National Telephone Company. 

By the Cuatrman: He thought that competition would spread the 
use of the telephone. It was rather humiliating that engineers of 
other countries looked upon England as being in the dark ages with 
regard to telephony. 

Prof. Strvanus Tompson, F.R.S., examined by the CHarRMAN, 
supported generally the evidence of the last witness. The impression 
of the Institution generally was that the monopoly of the telephones 
business was to be deplored—certainly in the interests of the public. 
Competition would bring about a more effective service. He had a 
great many young men attending his courses of instruction, but very 
few came who were in the service of the National Telephone Com- 
pany. The education of the telephonic engineer was not being con 
ducted on scientific lines, there not being much encouragement in 
that branch. What had tended to deter young men from adopting 
telephony as a career had been the repressive measures exerted in 
times past by the owners of patents against anybody else doing 
anything in telephony. It had had a very bad effect upon the pro- 
gress and development of that branch of the science. 

By Mr. Snape: Any monopoly ought to be that of the State. He 
thought there would be economy in delaying the acquiring of the tele- 
phones until 1911, when the company’s monopoly ceased. 

By Lord Stantey: The establishment of small exchanges was 
desirable ‘both in the interest of the public and of the young men 
who were studying electrical engineering. If a young man opened 
an exchange in a small town, and if he was actiog as the agent of the 
local authority, he would be able to withstand any opposition from 
the National Telephone Company. He was in favour of each local 
authority taking the subject up as a local exchange. He would not 
prevent private enterprise, but would encourage it as backed up by 
the local authorities. If the National Telephone Company came and 
undersold another exchange, it would be a great advantage, provided 
it was not a preliminary to raising the price afterwards. It could be 
prevented by an agreement with the company, by which they would 
not be allowed to raise the price after cutting it down. 

By Mr. Tutty: He was the adviser as to patents of the London 
and Globe Telephone Company, who tried to set up a competing 
system with the United Telephone Company. The London and 
Globe Company was beaten on the question of patents, and had to 
give up. At that time they convinced themselves that competition 
was practicable, and he had seen no reason to alter that opinion 

By Mr. FretcHer Movutton: They were prepared to do it at a 
lower rate than the United Telephone Company. They had the 
idea of developing in the City of London a number of local ex- 
changes. They were not to be actually limited to one locality, but to 
a certain class of users. They hoped to have had a Mincing Lane 
exchange of teadealers and also a lawyers’ exchange. They were 
grouped according to probable frequency of communication; the 
people who wanted to talk most to one another were to be on one 
exchange. The telephone was of very great importance to society, 
and it had not been developed nearly as much as it might and pro- 
bably would be. Competition would be useful in keeping the various 
companies up to the mark. The municipalities would be the most 
formidable competitors with the National Telephone Company. 

By the Cuairnman: The nearest thing to the local exchange pro- 
posal was the domestic exchanges of the United States, where the 
private houses in an entire district were nearly all connected with the 
exchange, and got their provisions, and so on, through the agency of 
the telephone. The London and Globe Company were eventually 
absorbed by the United Telephone Company. It could not get the 
requisite instruments made. 

The committee then adjourned. 








Windmills for Electric Lighting.—The Glasgow 
Evening Times says that an enterprising farmer out Easterhouse way 
has erected a large windmill in one of his fields for driving machinery 
to light up his farm by electricity. 
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CORRESPONDENCE. 





; Electro-Magnetic Pole Indicator. 

This pole indicator was designed by the writer for his 
own use in his practice of electro-therapeutics, for which 
purpose he has found it thoroughly reliable with either large 
or small currents. The principle will be readily understood 





on reference to the annexed diagrams. A is a small electro- 
magnet, over one pole of which-a magnetic needle, p, is 
pivoted. The movement of this is limited by suitable placed 


Fic. 1—Pxran, Nerpie not SHown. 





Fia. 2.—N#EDLE witH Carp ATTACHED. 


stops, 8; attached to the needle (of which only one pole is 
used) is a card bearing letters, N, Pp, N, the P being in 
red (see fig. 2). These are enclosed in a circular box which 






WINDOW 














Fic. 3. 


also contains a spring contact (similar to those in bell pushes) 
operated by the button, Ez. 

In practice, the writer fixes it beside one terminal of the 
battery and connects across the wires coming from the com- 
mutator to the terminals. Once properly connected it will, 
upon the button being pressed, infallibly indicate which pole 
the terminal it is beside, is, by the appearance of the letter, 


N or P (or any other sign one may care to use), at the little 
window, and may be relied upon, even if, as may happen in 
cleaning or recharging, the cells should be reversed as regards 


the commutator. 
Leonard F. Biddle, 


Alternators with and without Iron in the Armature, 


In your last week’s issue I observe another of the peculiar 
effusions, the first of which created some astonishment a few 
months since. Unless such a set of fireworks is meant to 
plausibly cover a retreat, I must say I do not see what is its 
object. The writer says: “I having the ace, king, and 
queen of trumps up my sleeve,” and seems to think he has 
consequently come off the winner. 

If so, it seems to me it is more by good luck than good 
play, particularly if, as ramour avers, his opponents, at any 
rate, went off with the evening’s winnings in their pockets, 
and can, therefore, well afford to laugh in their sleeve at his 
nominal victory in this particular round. 

Everyone enjoys a witty and good-humouredly caustic 
after-dinner speech, the sting of which ends when the speaker 
sits down. But it appears to me that the method of con- 
ducting a controversy on one of the gravest and most difficult 
scientific subjects of the day, which it is sought to introduce, 
has none of these attributes, and simply causes the whole 
style to degenerate into coarse vulgarity. 

Perhaps, however, the writer is merely trying to draw a 
red herring across the path ; and, if so, he has succeeded, as 
by his method of entering into it, he has postponed for 
six months a controversy out of which it certainly looks as 
if he would come second best upon the really fundamental 
issues. 

I hold no brief for the Thomson-Houston Company, with 
whom I am absolutely unacquainted, and, in common with 
other English electricians, I regret, on patriotic grounds, to 
see that a great firm has adopted their designs in preference 
to English ones. Whether they could not have done better 
and cheaper in this country is another matter, into which | 
have no desire to enter ; but I am afraid that the reputation 
of English alternating current makers will not be enhanced 
by controversies commenced in this style, whatever may be 
their ultimate issue. 


May 14th, 1895. 


G. L. Addenbrooke. 





The Parfitt System. 


We quite agree as to your definition of the Parfitt system 
—it is simply a parallel series. 

We do not see where the advantages claimed for the 
Parfitt system come in, and should say it was a disadvan- 
tage :— 

1. To use two wires in parallel, where one was sufficient, 
with a simple series system. 

2. The loss of passing the full current through the regu- 
lating electro-magnet on the main circuit, in place of a small 
percentage through a shunt, as in the Bernstein, Heisler, and 
other such system. 

8. The necessity in the Parfitt system of keeping the many 
pivots of the armatures and the double contact points per- 
fectly clean and ready to act, whereas in the single series 
system such as we used, or as introduced by Bernstein, there 
is no such necessity, as the whole potential of the current, 
and the extra current from the field magnet coils of the 
dynamo, always proved sufficient to bridge the very small 
space left to close the circuit. 

We doubt the efficacy, or, at least, the advantage of the 
double system in comparison with the single, for should one 
lamp break, the Parfitt system then becomes a single series 
at that point, requiring an excess of current through the re- 
maining lamp to work the automatic device for throwing iD 
the bye-pass, or additional path for the current, and we 
should say the chances are that before the circuit of the 
automatic contact is closed, the remaining lamp may have 
completely broken the circuit. 

We send you enclosed some papers relating to the Heisler 
system, which may interest you. 
Henry F. Joel & Co. 
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A Protest. 


I do not at all agree with the views held by your corre- 
spondent who signs himself “Student.” As a student, I 
like to learn from those most qualified to teach, and in the 
present state of engineering, when everything is so much 
specialised, it seems to me that those who have devoted their 
attention and energies to a special branch are undoubtedly 
the most qualified to speak upon the subject they have 
mastered. Personally, I would much rather hear papers read 
upon, say, alternators and rectifiers, and in mechanical work 
upon engines and boilers, by men who have made these 
branches their special study, than by any professor. 

Referring to the papers alluded to by your correspondent, 
I had the privilege of hearing two, and read the third in the 
technical press. They were all upon subjects of which no 
one who hopes to rise in his profession can afford to be igno- 
rant. The papers put us in possession of information that 
is evidently the outcome of years. of experience and study ; 
information of a kind, too, that is not to be found in any 
text-book, and is certainly not to be acquired by private 
drudgery. 

I wish a larger number of the papers read were upon sub- 
jects of practical interest; many of us, I know, would like 
to hear papers read upon accumulators and, let us say, water 
tube boilers, by the makers, followed by a discussion in each 
case. It is in these discussions that one learns so much of 
the pros and cons of any particular invention. 

When men of assured position give up some of their leisure 
to the preparation of these papers, it seems particularly 
churlish of one calling himself a student to attribute un- 
worthy motives to the authors. 


Another Student. 


Present-Day Wiring. 


As certain statements have been made with regard to 
electrical installations placed up in consumers’ premises that 
may give rise to erroneous impressions, and cause needless 
alarm, I beg you will be courteous enough to spare me a 
portion of the valuable space in your columns, to enable me 
to say a few words upon the subject. 

So far from electrical installations being now placed up 
in buildings in a worse manner than formerly, my experience 
is that every year shows an improvement in the way the 
work is done ; and that taking electrical installations as a 
whole, the work is better put up now than it has ever been. 
So far as I can learn, there is no country in the world where 
the installations inside buildings are to be compared to those 
installed in England. 

With regard to fire danger, I have to say that the Pheenix 
Fire Office has not yet had to pay a shilling of loss with 
regard to any electrical installation of any kind, when the 
work has been placed up in accordance with its rules, not- 
withstanding the enormous number of buildings containing 
electrical installations that have come before that office, com- 
prising not only private houses, but all kinds of public build- 
ings, mills, factories, workshops, warehouses, shops, &c. 
And this immunity from loss has not merely been for a year 
or two, but extends back to the commencement of electric 
lighting in the beginning of 1882—over 13 years ago. 

A more satisfactory condition of things from a fire point 
of view it would be impossible to conceive. 

It is with great surprise I learn that the Institution of 
Electrical Engineers is about to issue new rules for electrical 
installations inside buildings. I have to state that the 
Phenix Fire Office will not for one moment recognise any 
such rules if they be issued; and it is well that all electrical 
contractors, not only in London but throughout the country, 
should be fully aware of this. 

The Phcenix Fire Office will not depart from the course 
that long experience has proved to be so safe, and will require 
a8 before that in any building insured with it, the electrical 
work shall comply with its rules. It has the responsibility 
of paying for fire losses, and therefore it is absurd to think 
that it would agree to anything that might practically place 
the disposal of its funds at the mercy of the views of an 
outside body. 


Musgrave Heaphy. 


BUSINESS NOTICES, &c. 


Ready,—The Universal Electrical Directory. This direc- 
tory for 1895, which is on sale at 22, Paternoster Row, by Messrs. H. 
Alabaster, Gatehouse & Co., contains a total of 20,958 distinct names of 
individuals and firms, being 2,500 more than were contained in the 
previous edition, and about 8,000 more than any other electrical 
directory published. In addition to the incorporation of new 
names, all have been carefully revised, much financial information 
has been added, the telegraphic addresses and local telephone 
numbers are given, and the total of pages in the work is increased 
Z, oo in all about 866 pages entirely of directory matter. 

Tice 4s. 


Bankruptcy Proceedings,—At the Burnley Bankruptcy 
Court last week, Mr. E. H. Berry, whose deficiency was returned at 
£1,481, and who formerly carried on business as an electrical 
engineer as “EK. H. Berry & Pope,” was examined at some length 
with respect to money borrowed and the paying out of his partner, 
Mr. Pope, with £360, at a time when the official receiver said he 
must have known he was insolvent. The examination was adjourned. 


Catalogues.—In a previous issue we reviewed at 
some length the handsome publication lately issued by the 
Allgemeine Electricitats Gesellschaft of Berlin, relating to their 
electric tramway work. We are now in receipt of an English trans- 
lation of the same, in which the same material and illustrations have 
been utilised. A glance at this publication is suflicient to convince 
one of the very great extension of electric traction which has already 
taken place in Europe, and the extreme probability that this exten- 
sion will continue at a rapid rate. The Allgemeine Company has 
already equipped, or has under construction, with overhead con- 
ductors, 372 kilometres of line, and has supplied, or is now building 
under order, 627 motor cars to operate the same. Furthermore, 12 
important new installations are already under contract, and will 

robably be completed within the next six months. Naturally a 
arge part of the work done by the Allgemeine Company is within 
the German Empire, but we note that they have also made extensive 
installations in Kiew, Christiania, Genoa, and Bilbao, and that they 
have also under contract tramway work in Madrid. This edition of 
the Allgemeine’s publication forms a handsome addition to the 
English literature obtainable on this interesting subject, and it is 
thoroughly worth perusal by those interested therein. 


Change of Address.—Mr. C. A. Clarke (representative 
of Mix & Genest, Limited, in Manchester district), has removed to 
387, Marshall Place, Cheetham Hill, Manchester. 


Communication with the Colonies,—It is stated that 
to-day Lord Rosebery, Sir W. Harcourt, and Mr. Arnold Morley are 
to receive a deputation from the Associated Chambers of Commerce in 
support of the resolutions adopted by the International Colonial 
Congress, recently held at Ottawa, advocating inter-imperial postal 
and telegraph routes between this country and the Colonies and 
between the Colonies themselves respectively, without such routes 
passing through other countries. The Government are to be asked 
to aid as far as possible the proposals of the Congress. 


Globe Debenture and Securities Corporation, 
Limited y. Elmore’s Foreign and Colonial Patent Copper 
Depositing Company.—In this case, on Tuesday the 14th inst., 
Mr. Justice Chitty (sitting in Chancery), at the suit of two series of 
debenture holders, made the usual order in a debenture-holder’s 
action. Counsel said that the debentures were a charge on the 
undertaking and property of the defendant company, that a receiver 
and manager had been appointed, and that the principal sums and 
interest were still unpaid and owing to the plaintiffs. Counsel for 
the defendant company offered no opposition. His lordship further 
gave liberty to apply in chambers for sale of the property, subject to 
the plaintiffs’ charge. 


Dissolutions of Partnerships.—It is announced that 
the partnership heretofore subsisting between J. S. Morris and C. C. 
Gold, carrying on business as electrical engineers at Wardrobe 
Chambers, Queen Victoria Street, London, as Morris & Gold, has 
been dissolved by mutual consent as from the 25th day of April, 1895. 

Also that A. E. Pope, G. M. Boddy, and C. F. Barker, carrying on 
business as sanitary and electrical engineers, &c., at Liverpool, under 
the style of Pope, Boddy & Co., have by mutual consent dissolved 
partnership. 


Staff Outing.—The Dover staff of the Brush Electrical 


Engineering Company, went for their outing to Sandwich on 4th inst. 


The Stirling Boiler.—The accompanying illustrations are 
of the Stirling boiler, which has attained a wide popularity in the 
States, over 230,000 H.P. being in use there while the first “ Stirling” 
of those working here has now been in use over a year. The boiler 
consists of three upper drums and one lower or mud drum, these 
drums varying in diameter from 2 feet 6 inches to 4 feet, and in 
length according to the type of boiler and power required. The 
three upper drums are connected to the lower by three banks of tubes 
expanded into rose-bilted holes in the respective tube plates, and the 
flame is conducted along these banks by suitable baffles as shown. 
The number of rows of tubes in each bank and the size of tubes 
used varies according to circumstances, and the boiler is capable of 
many adaptations to suit various conditions and locations. Four 
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manholes give access to the interior of the boiler. The feed water is 
pumped into the back drum where the waste gases are leaving the 
boiler and slowly descends the rear bank of tubes at an increasing 
temperature, depositing sediment in the mud drum which is blown 
off from time to time according to the nature of the water used, thus 
reducing cleaning toa minimum. A firebrick arch over the grate, 
which becomes incandescent, enables an excellent combustion to bs 
maintained and a very low class of fuel to be utilised, while the sim- 
plicity of construction of the “ Stirling” enables high pressure steam 
plants to be furnished at a very moderate cost, and a large number 
are in use for electric lighting in the States for which the boiler is 
particularly well adapted. The Stirling Boiler Company's repre- 
sentative (Mr. W. R. Wills, of 18, Baltic Buildings, Redcross Street, 
Liverpool) has sent us copies of a large number of testimonials from 
both American and British users. 








ELECTRIC LIGHTING NOTES. 


Aberystwyth.—The Montgomery County Times says that 
the Public Lights Committee has recommended the'Town Council to 
engage Mr. A. H. Preece to test the electric light, and conduct other 
matters connected with the installation. The Town Clerk was 
recently instructed by the'same Committee to “ call the attention of 
the Bourne and Grant Electricity Supply Company, Limited, to the 
continued delay in placing the arc lamps at the Town Clock, and the 
necessity for the completion of the work.” 





Bangor.—An Electric Lighting Committee has been 
appointed by the City Council. 


Bedford.—The mantle and millinery shops of Mr. Wm. 
Dust, in the High Street, have lately been lighted throughout with 
76 electric lamps. There are a number of chandeliers with five and 
seven lights each. 


Belgium.—We have just learned that not a single offer 
was made for the electric lighting of the little town of Tongres, 
tenders for which were recently invited by the municipal authorities. 
Over and over again we hear of Continental towns where tenders 
have been invited for electric lighting installations without one con- 
tractor availing himself of the invitation. If Continental firms do 
not think it worth their while, surely Englishmen should not let the 
chance slip through their fingers. 


Birmingham.—Electric lighting mains are at present 
being laid to Edgbaston, and according to the local press, traffic is 
being seriously interfered with by the operations. 


Bowness.—The District Council has passed the agree- 
ment between themselves and Messrs. R. H. Fell & Co. in regard to 
the electric lighting of the town. The company will supply 30 
25-C.P. lamps on the main road, and the lamps in other roads will 
be 16-C.P. 


Cheltenham.—Yesterday the ceremony of inaugurating 
the electric lighting system here, and its formal handing over to the 
Corporation, was performed. It has been resolved that the meter 
charges shall commence as and from May Ist. 


Chester.—The local governing folks are acting more 
wisely over the electric lighting question than we dared venture to 
expect. After Dr. Hopkinson resigned, they invited schemes from a 
number of electrical engineering firms, and these having now been 
received, have been submitted to Lord Kelvin for consideration and 
advice. We suppose the Council means to carry his recommenda- 
tions—whatever they may be—into effect; but it does not do to 
assume too much. 

Coventry.—The electric lighting station in course of 
erection near Sandy Lane is rapidly approaching completion. The 
boilers are in position, and the engines are being put down. The 
plant being erected will be capable of producing a light equal to 
5,000 8-candle lamps. At present the scheme does not embrace 
public lighting. A satisfactory number of applications for the light 
has already been received. 

Cowes.—The District Council, the other day, discussed 
Mr. Dennis’s (the surveyor)}scheme for electric lighting. Several 
names were brought forward as being desirable experts to consult on 
the question. Ultimately it was decided to refer the matter toa 
Committee, who will suggest names and give other information. 





Tue Sriratine Borer. 


Cults,—At the meeting of the Aberdeen County Council 
to-day, a letter from the manager of the Northern Electric Supply 
Company, Cults, will be submitted, requesting the consent of the 
Council to an application to be made by the company for a pro 
visional order. 


Dover.— The Vicar and Churchwardens of Buckland 
Church, Dover, after a month’s trial of the electric}light, have sent 
the Dover Electricity Supply Company a letter, stating that the result 
is very gratifying, and far exceeds their most sanguine exp2ctations, 
and from whatever point it is compared with gas, they find it well 
ahead of that illuminant. For the three months ending March ist, 
the cost of gaz was £3 18s. 3d, while with electricity, based upon the 
consumption during the last month, it would have been £3 5s. 1d. 
For the purpose of this t2st the church has been lighted during April 
for the same number of hours as in January, and thus shows 40 
absolute gain of 133. 24. per quarter. The letter says that other sub- 
stantial gains are improved ventilation, a light far superior to gas 12 
quality, steadiness, intensity, and cleanliness, at the same time softe - 
and pleasanter to the eyes. “The numerous advantages of electri 
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light have thus been fully demonstrated, and we can strongly recom- 
mend its adoption to other churchwardens, and shall be most happy 
to give them any information. We anticipate equally satisfactory 
results at our residences.” 


Dublin.—A Dublin paper says that the Electric Lighting 
Committe, finding that for private lighting purposes there has been 
no consumption of electrical current lately between the hours of 
6a.m. and 8 p.m., have decided to withhold the supply during the 
months of May, June, July, and August, until 8 a.m. (Query 8 p.m.) ? 


Dundee.—A Committee has recommended the Council 
that, in view of the cost of the electric light, the street electric lamps 
should be extinguished at 11.30 p.m., and the gas lamps lighted from 
that time until the ordinary hour in the morning. It is stated that 
the electrical as well as the gas department shows a large increase in 
revenue for the year just closed. The accounts bring out an increase 
of upwards of £1,150, compared with last year. During the winter 
there was a considerable increase in the number of persons using the 
electric light, and only a very few of those who adopted this illumi- 
nant have given it up for gas. 


Great Yarmouth,—At the quarterly meeting of the 
Town Council on Tuesday, the Borough Surveyor stated that the 
total number of lamps now connected and applied for was 3,900 for 
75 customers. For last month the expenditure was £105 Os. 2d. and 
the income £76 16s. 4d.,a loss of £28 3s. 10d. Ina lengthy report 
Mr. W. H. Preece stated it was a matter for congratulation that 
within three months of the plant being put to work the Council 
should have to consider the question of extensions to the installa- 
tion. The development had been quite equal to anything which 
could have been expected. From street lighting no profit was yet 
being reaped, but he felt certain there should be no loss. As to the 
part of the work from which the Council would soon be reaping a 
profit, viz., the supply to private consumers, it was only safe to calcu- 
late that the present plant would provide for 2,250 lamps alight at 
one time, or for installing 3,000 lights; and as lamps were now 
ordered or connected to the number of. nearly 4,000, it was necessary 
to provide extensions at once. There was nothing unreasonable in 
expecting that the Council would have 14,000 lamps connected within 
two or three years from the present time; and although he did not 
advise that plant should be put in for the full number of lights at 
once, he recommended that the extensions of the building should be 
such as to permit the placing of plant for that number, and that the 
sanction of a loan for the whole work should be obtained from the 
Local Government Board, only using it as the demand for the light 
increased. The figures given below were to be taken as the maxi- 
mam expenditure which would be required to allow 14,000 to 15,000 
lights to be connected, which would earn a revenue closely approach- 
ing £7,000 per annum, and should yield a profit, after paying interest 
and sinking fund, of £1,000 per annum at least. His estimate to 
provide plant, &c., for 9,000 additional lamps alight at one time 
was:—Extension of buildings, &c, £1,600; two boilers, including 
setting, &c , £1,200; oil fuel-feeding apparatus to four boilers, £150; 
four 75-kilowatt incandescent steam dynamos, £4,800; mains, in- 
cluding considerable extensions of low tension service, £3,000; 
transformers and transforming stations, £1,500; switchboard exten- 
sions, £250 ; connecting customers and meters, £2,000 ; contingencies, 
£1,000—total, £15,500. It was imperative that some extension 
should take place before the middle of August, and he suggested the 
erection of a building as a lean-to, and the erection of one 75-kilowatt 
steam dynamo of the same type as those now at work. The cost 
would be about £1,400, and formed part of the estimate given above; 
and he thought the Local Government Board would grant the loan 
for this work after it had been erected, as a case of emergency. As 
to street lighting, his estimate for a complete set of plant for 60 
lamps was £3,200. With reference to the lighting of the Gorleston 
and Southtown district, his estimate was £12,400. If the estimate 
of £15,500 was accepted, it would provide plant which would reduce 
the expenditure for Gorleston and Southtown to the amount of rather 
more than £2,000. After a short discussion, the Council resolved to 
apply at once for sanction toa loan of £15,500, and at once fix the 
additional dynamo and other necessaries in connection with it, at 
the estimated cost of £1,400, required in the course of the present 
summer, 


Hampstead.—The Vestry has appointed Mr. G. H. Cot- 
tam, M.I.E.E., chief electrical engineer, in the stead of Mr. Chattock, 
resigned. Mr. Cottam was previously chief electrical engineer to the 
Hanley Corporation, and has held a number of other responsible 
positions both at home and abroad. 


Hay field.—A councillor has given notice that at the next 
Council meeting it should be decided to proceed with either a gas or 
electric lighting scheme. 


Hoole.—At the next Council meeting something satis- 
factory is to be reported with regard to the proposed electric lighting. 


Hospital Lighting.—The Metropolitan Asylums Board 
has engaged Prof. A. B. W. Kennedy to design the installation of 
the electric lighting of the Brook Hospital, to draw the neces:ary 


— plans, and specifications, and supervise the execution of the 
8. 


India.—A correspondent of the Indian and Eastern 
Engincer (until recently known as the Jndian Engincer) describes an 
electric light installation erected in the Summer Palace of Sir Bir 
Shum Shere Jung,in Khatmandu. The installation, which has been run- 
hing for over 24 years, was put up under great difficulties, the engincer 

d the necessary plant having to be conveyed through many miles 
of rugged, wild and mountainous forest solely by native bearers, and 


guarded by “two very dirty and ragged soldiers with flint locks.” 
The engine and dynamo house stands in the N.-W. corner of the 
grounds, hidden by a bamboo clump, and contains a Fowler's com- 
pound engine, multitubular boiler, and two dynamos running off the 
two fly-wheels of the engine. The cables are all run underground in 
6-inch gas pipes, and are lead covered, 600 megohms. The outside 
lighting consists of 10 300-C.P. Sunbeam lamps on 30-feet iron posts, 
and 22 50-C.P.lamps on 15-feet lamp-posts, besides a few ornamental 
coloured lamps here and there. The lower main hall of the palace, a 
marble floored room with three large fountains playing into a centre 
marble tank, is lighted by wall brackets, sconces and ceiling bowls. 
On the entrance verandah is a very handsome eight-light standard on 
a marble pedestal, and two statues of ladies, each supporting a frosted 
globe. “On the back verandah is a charming silver-plated lady, 
whose eyes I cut out and replaced by glass ones, behind which I fitted 
(by delicate surgical operation to the skull) three different coloured 
lamps, controlled by different switches, so that, according to the 
lady's frame of mind, one received green, red, or yellow glances. The 
upper main hall is illuminated by six cut glass electroliers (some of 
which cost over Rs. 4,009), and a number of metal and cut glass wall 
brackets. The wiring throughout the building is laid under the 
plaster, or above the inlaid wooden ceiling, and is all 600 meguhms 
lead-covered wire and cable. On the roof of the palace is a small 
eight-sided glass room, in which stands a 60,000-C.P. search light, the 
reflection of which, thrown on the clouds on a dark night, I have seen 
in the Nepal Terai, over 40 miles away from Khatmandu. The bed- 
room of the Maharajah is connected by telephone to all the guard 
rooms, aide-de-camps’ quarters, and to the commander-in-chief’s 
palace (a distance of three miles), all the circuits being armoured 
torpedo cable, laid 6 feet underground, the object of which is to pre- 
vent them being severed quickly in the event of a revolution—a not 
unfrequent occurrence. The King’s private theatre is also illumi- 
nated by a small plant.” 


Ipswich.—The Electric Lighting Committee recommend 
the Council to drop the electric lighting question on account of the 
expense of an installation. The committee also holds that recent 
and probable improvements in gas lighting systems render it inad- 
visable to take up an entirely different mode of lighting, such as 
electricity. Prof. A. B. W. Kennedy visited Ipswich on several 
occasious and presented his report. Last week the Council decided 
to postpone the discussion on the recommendation until the next 
meeting. 


Islington.—The Finance Committee of the Islington 
Vestry, in a report issued on Wednesday, submit a correspondence 
which has passed between the Vestry Clerk and the Comptroller of 
the London County Council with reference to a loan of £51,000 
which the Vestry require for electric lighting purposes. It is stated 
that the Fiuance Committee of the Council, having obtained the 
consent of the Treasury, are prepared, as an alternative to their pro- 
posal, to sanction the oan for land, bulJings, and bare copper mains 
(estimated. to cost £18,0v0) for 50 years, and for all other machinery 
(estimated to cost £33,000) for 20 years, to recommend the Council 
to sanction a mean period of 42 ycars fur the repayment of the whole 
amount, “on condition that if auy portion of the machinery requires 
to bs renewed during this mean period, it shall not be made the sub- 
ject of a new loan.” The Vestry’s committce point out that 
acceptance of this condition would render it necessary, besides 
providing fur the annual repayment of capital and interest, 
to further brrden the undertaking (or possibly the :atepayers) 
during its earlier years by the creation of a renewal fund to 
provide not ouly for the wearing out of machinery, but for the possi- 
bility, owing to the advance constautly taking place in electrical 
science, of portions of such machinery becoming obsolete during the 
currency of the loan. Further, it is considered doubtful whether 
the Council, in sanctioning a loan, has power to limit the period for 
repayment provided by Secticn 8 of the Electric Lighting Act of 
1882, and Section 190 of the Metropolis Management Act, 1855. 
Hence the Vestry’s Committee adv.se that cuunsel’s opinion be taken 
on this point, and meanwhile the Vestry Clerk makea formal demand 
for the County Council’s sanctiou to the loan pursuant to Section 182 
of 18 and 19 Vic., c. 120, repayment to be made as required by Sec- 
tion 8 of 45 and 46 Vic., c. 56, and Section 190 of 18 and 19 Vic., 
ce. 120. 


Laneaster.—The Town Council has fixed the charge per 
unit at 5d. per unit, in the hope that the reduction will bring in a 
larger number of applications for current. The loss so far on the 
electricity department is stated at about £500. 


London.—We understand that Messrs. Drake & Gorham 
have been entrusted with the lighting .f the Duke of Montrose’s 
new house at 27, Pont Street. This firm has already put down a 
turbine installation at Buchanan Castle. 


Long Eaton.—The Harrington Mill Company have de- 
cided to introduce the electric light into their factory at Long Eaton, 
and overtures have been made from the West End Company to join. 
It is intended to form a company to provide the necessary power, and 
to have the electric light in the several factories. 


Manchester.—At the last Council meeting Alderman 
Higginbottom, in moving the adoption of the gas committee’s esti- 
mates with regard to the electric lighting department, reminded the 
Council that the committee began the year with a debit balance of 
£209. They did not estimate to make any profit, but they had made 
the handsome profit of £9,350, and after paying £4,000 tuo the 
renewals account and wiping off the adverse balance, they had 
£5,140 in aid of the city rate. 
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Nelson.—The Valley Mills of Messrs. James Nelson and 
Co., of Nelson, are being fitted with a complete installation of 1,200 
lights by Messrs. Coates Bros., of the same town. The dynamos are 
being built by the Coventry Electrical Engineering Company, 
and will consist of two 600-light machines, and one 250-light 
dynamo. The 600-light dynamos will be driven by ropes from the 
main shafting; the 250-light machine will be driven by a separate 
engine for lighting up the Pilot circuit with which all the buildings 
are wired. Electricity is to be relied on entirely for the lighting ; 
gas will not be used in any part. 


Newcastle,—At the Corporation’s special committee meet- 
ing held on 8th inst., Prof. Kennedy’s report, to which we referred 
in our issue for April 5th, was read with regard to the proposal for 
the Corporation to take over the electric lighting of the city, and 
also to take over the two existing electric lighting companies. 


Newcastle-on-Tyne,—Messrs. Walkers, Parker & Co., 
Limited, contemplate installing the electric light at Elswick Lead 
Works, and have been inviting tenders for the work up to 16th inst, 


Newport.—The new United Methodist Free Church, Hill 
Street, was formally opened on Thursday, the 9th. The building is 
lighted throughout by electricity, no gas whatever being laid on. In 
the body of the church there are one 6-light electrolier in centre, and 
eight 3-light electroliers round the side beams, also four 2-light 
pendants in the arches, the choir, vestries, &c., making a total for 
church of 52 lamps of 32 C.P. The school and class rooms are 
lighted by 30 16-C.P. lamps. The whole is controlled from a main 
switchboard in the church vestibule. The work has been carried out 
by Messrs. W. A. Baker & Co., under the superintendence of Mr. 
Geo. F, Broadley, the company’s electrician. 


Oldham.—The Electric Light Committee reports the 
number of lamps connected to date as 109 arc lamps and 2,032 incan- 
descent lamps, the whole being equivalent to 7,238 lamps of 8 C.P. 
The number of lamps added during the past fortnight was 282. A 
letter was read from Mr. Samuel Buckley stating thatthe residents in 
Queen’s Road desired to have the electric light supplied to 
their houses, and asked the committee to consider the matter. It 
was decided to make inquiries with a view to carrying out the wishes 
of the parties to whom the letter referred. The engineer was also 
instructed to canvass the residents in Park Road. 

The report of Prof. Kennedy, to which we referred last week, was 
adopted by the Council, and his various recommendations regard- 
ing the extension of the plant and mains are to be carried out. 
Application is to be made to the Local Government Board to borrow 
the necessary money. 


Oxford.—Owing to the steady increase of the Oxford 
Company’s business, they have found it necessary to add a 100 kilo- 
watt plant this summer to cope with the coming winter’s demand. 
The dynamo and exciter have nm ordered from the Electric Con- 
struction Company, Limited, Wolverhampton, and the engine from 
Messrs. J. & H. McLaren, of Leeds. Several extensions of mains 
have been lately made, and more are in hand. 


Penistone.—Messrs. Pettitt & Hard are submitting a 
specification and scheme to the Board of Guardians for the electric 
liz hting of the workhouse. 


Prestwich.—The District Council discussed the lighting 
question the other day. One member injudiciously suggested that as 
they were now practically at the end of the lighting season, the 
matter might be deferred for a few months. The chairman wisely 
replied that if anything was to be done in the matter of electric 
lighting for next season, it was not too early to begin. The question 
was referred to a committee. 


Rome and the Electric Lighting of Churches,—A 
London daily says that the question of illuminating the churches by 
electricity is being discussed in Rome, and it is believed that this 
method will be allowed, except on the altars, which, as before, will 
only be lighted by wax candles or lamps with olive oil. 


Ship Lighting.—The twin screw steamer, Duke of 
Lancaster, recently launched by the Naval Construction Company, 
has a complete electric light installation. 

A 2 powerful ice breaker, launched last week from the yards of 
Sir W. G. Armstrong, Mitchell & Co., is to be fitted throughout by 
electricity, including 1 projector. 


South African Mines.—The reports of the Cassel 
Colliery Company, Limited, for the half-year ended March, 1895, 
which have just been published, contain several references to electrical 
matters. We extract the following paragraph from the consulting 
engineer's remarks :—“ An electric installation has been provided for 
the main workings underground, and for the surface works, from 
which a considerable economy will result. This installation has been 
arranged for gradual extension as required. It consists at present of 
a 38-H.P. Willans patent compound engine, driving direct a Goolden 
dynamo, and the circuits (five in number) have been arranged so that 
the lighting of different portions of the mine can be very consider- 
ably varied to suit the requirements from time to time.” We also 
take the following from the manager’s report :—“ A complete electric 
installation for the lighting of the mine and surface has been put 
down, and this consists of a Willans 40-H.P. compound engine and 
dynamo, with a capacity of 370 16-C.P. incandescent lights, which 
are carried to the main drives and working faces, and the plant 
generally is giving unqualified satisfaction. A new 80-H.P. Easton, 
Anderson & Goolden boiler has been erected, together with a Green’s 
economiser, feed water heater, and Bennis’s mechanical stoker.” 





South Shields,—A Local Government Board Inquiry was 
held here on 9th inst., into the application of the Corporation to 
borrow £28,300 for electric lighting purposes. Mr. Jeckell (the elec. 
trical engineer) explained in detail the plant intended to be put down 
at first, which would be capable of supplying current for 2,500 lamps. 
The Town Clerk put in the following estimate of the capital cost of 
works, based as far as possible on the accepted tenders, viz. :—Boilers 
and pipes, £1,809 ; pumping plant, £905 14s. 3d.; engine room plant, 
£8,003 ; spare gear, £205; cobbs, £3,340; pipes, &c , £1,506 2s. 9d; 
arc lamps, £793 11s.; meters, £475; new flagging stones, £325; 
extra transformers, £450 ; jointing on consumers, £200 ; land purchase 
money, £4,400, and interest and legal expenses, £250; buildings, 
£3,500 ; deputation and office expenses, £100; contingencies, £500; 
engineering supervision, £600; printing specifications, £100; 
travelling expenses and testing plant, £100; provisional orders, 
£360; experts’ report, £26 53. In additicn to these items, # further 
expenditure of £300 will be necessary for low potential cables to be 
constructed in Ocean Road. 


St. Pancras,—The London County Council, last week, 
agreed to the recommendations of the Finance Committee, which 
were as follows :—“ (a) That subject to the Council hereafter giving 
its written consent under seal to the borrowing, and subject to all 
necessary consents and evidence being furnished to the satisfaction of 
the solicitor of the Council, the application of the Vestry of St. 
Pancras for a further loan of £14,600 towards defraying the cost of 
an electric light installation in that parish be granted to the extent of 
£14,300, on condition that the loan be taken up at once, interest being 
charged thereon at the rate of £3 5s. per cent. per annum, calculated 
quarterly, and with the principal being repaid by such equal half- 
yearly payments of principal and interest combined as will repay the 
amount borrowed within a period of 42 years; that it be referred to 
the solicitor to take the necessary measures for completing the loan, 
and that the amount be advanced out of the Consolidated Loans 
Fund. (b) That it be notified to the Vestry of St. Pancras that as 
they have elected to spread the whole of the initial cost of the electric 
light installation over 42 years, the Council will decline to sanction 
the raising of any loan to replace any of the works, plant, and 
machinery during the currency of the loan, and will expect the vestry 
to provide for all such renewals as may be required during that 
period out of a sinking fund to be established, or out of a mainte- 
nance account.” 


Walsall.—The Town Clerk stated the other day that the 
electric lighting company hoped to be able to supply the public with 
electricity by the end of August. 


Wells.—The Council has rejected the recommendation 
of the Electric Light Committee that an expert be called in to recom- 
mend the Council as to the distribution of the electric lamps, but in 
lieu thereof, the tender of Mr. Dixon Brown was accepted, as stated 
in our “ Contracts ” column. 


Weston-Super-Mare,—A writer in the Weston Mercury 
advocates the seeking for an extension of time undér the District 
Council’s provisional order. He advises his readers that the best 
thing to do in regard to electric lighting is to wait, for “it is not yet 
perfected,” and the longer the matter is delayed, the better will it be 
frcm a financial point of view. Continuing this line of argument, 
the logical conclusion is that the Weston-Super-Mare electric lighting 
scheme should be postponed for ever. No doubt the editor considers 
gas is perfect; just a few people know ctherwise. Some further 
comments appearing in the Mercury afford a specimen of the way in 
which editors of local organs lead their readers astray when they try 
to write upon subjects of which they are ignorant. For instance, he 
says there is no fear of a company stepping in, for the local authority 
would not be likely to give them the public lighting contract, and 
“ without this the revenue from private customers would make a sorry 
return on the investment.” He, of course, does not know that it is 
the private lighting which earns the good dividends, and the public 
lighting which generally causes a loss. 

We understand that the Council has come to the decision to apply 
for a renewal of, or extension of time for, its electric light provisional 
order. 





ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 





Aberdeen.—After a prolonged discussion the other day, 
the Town Council decided that the charge per unit for current used 
for motive power purposes during the day shall be 4d. 


Electricity in Mining.—The report of the Forbes Reef 
Gold Mining Company to December 31st, says that during the year 
an electric power plant, driven by a turbine, was purchased and 
erected. This drives the Avalanche Mill, where it is reported to be 
working satisfactorily. 


Important Report re Leeds Tramways,—The Tran- 
ways Committee of the Leeds Corporation have just prepared a 
lengthy report, setting forth their investigation into tramway 
traction and the recommendations they have to make in regard 
thereto. The document, in the first instance, deals with the tram- 
ways as they were taken over by the city from the company that 
previously worked them. These, reckoned as single line, trave 
22 miles, 3 furlongs, 2°82 chains, and, with the Roundhay and 
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Beckett Street lines added, the city possesses in all lines extending 
27 miles, § furlongs, and 4°60 chains. Powers are now sought for the 
making of various extensions, viz, on the Roundbay, Marsh Lane, 
Meanwood, Wortley, and Kirkstall sections, and along Tong Road, 
Whingate and Town Street, Armley, Armley Road, and Dewsbury 
Road; and should these be approved and laid, the total length of 
single track will be 41 miles, 7 furlongs, and 6°21 chains. The total 
capital expenditure on the lines already in existence, including 
Roundhay and Beckett Street, is £143,617 14s. 7d. Before the 
investigation of this committee was commenced, a deputation had 
inspected the four systems in operation in Birmingham, viz, cable, 
electric (accumulators), steam, and horse. The accumulator electric 
system was considered far from a success commercially. The cable 
was worked on 3 miles of double track. Its weight was about 30 


‘tons, and it had to be pulled six miles over pulleys under the street. 


That had to be done whether there was only one or fifty cars 
running. When the traffic was so great as to require so large a 
number of cars that the work of hauling the cable became secondary, 
then the cable system (in the opinion of the committee) was the 
cheapest. The company’s representative fixed this point of super- 
sedence at a three minutes’ service. 

The report then goes on to describe the electric system at Darlaston 
and Walsall, the cable service in Edinburgh, the unsettled disposition 
of the Glasgow Corporation, the electric tramways at the Isle of Man, 
the Brussells and Havre electric systems, the Roundhay tramway, 
and gives figures as to relative costs. Then follow the conclusions at 
which they have arrived :—“ After considering the engineer’s report 
most exhaustively, comparing it with the notes previously made by 
them, and reviewing the whole case, the committee have come to the 
conclusion that the present dual system of haulage, vis., by steam 
and horse power, should be superseded ; that oil, gas, and compressed 
air are at present impracticable; and that having regard to the many 
different routes in Leeds and the total length thereof, the varying 
requirements of each route as to frequency of service, and the fact 
that the steep gradients are here uncommon, they are unanimously of 
opinion and recommend to the Highways Committee that electrical 
traction is the most suitable for the tramways of this city. They 
have not failed to consider the advantages of cable where the gradients 
are commonly steep and the streets mainly narrow, nor that cable is 
specially remunerative where the routes are short and thickly popu- 
lated, thus rendering a frequent service practicable on all the lines 
equally ; but these advantages only apply to Leeds to a very limited 
extent; and, on the whole, the committee’s preference is decidedly 
in favour of electric traction, with overhead wires, except in the 
centre of the city—say, from the junction of Briggate with Boar Lane 
to the Dispensary in North Street, to the junction of Hunslet Lane 
with Hunslet New Road, to Queen Street in Wellington Street, and 
to the top of Park-row, and that within these limits an electric con- 
duit system should be adopted. They do not close their eyes to the 
fact that objections may be made to both the overhead and conduit 
systems of electric traction, and that it will no doubt be contended 
by some that the former will seriously disfigure the streets. This, 
however, is not considered an insuperable objection, and moreover it 
is believed that great improvements can be made in regard to them 
by placing the feeder wires underground, and also by dispensing 
with many of the poles by fixing wires and apparatus to buildings 
(power to do which is being asked for in the bill before Parliament), 
and possibly by placing such poles as are necessary against buildings 
(instead of at the causeway edge) in some cases, and in other cases 
in the centre of the roads rather than on both sides thereof. At the 
same time it may be practicable to utilise these posts for electric 
lighting by arc lamps, greatly to the advantage of the districts in 
which they may be placed. Overhead electric traction will also 
avoid the danger to vehicular traffic caused by the extra metals re- 
quired to form the slot along each of the two tracks for cable traction, 
it being impracticable in many parts of the city to allow the width 
of two passing vehicles on each side of the tramway. This difficulty 
will not, of course, be removed where the conduit system of electricity 
operates, which, however, would only cover about 2? miles in the 
centre of the city, where the streets are fairly level and of good 
width, out of the total of present and intended tramways of 41 miles. 
The committee specially point out that whilst they are of opinion 
that the electric system has passed the experimental stage, it has 
doubtless not yet reached the maximum of its possible advantages. 
Improvements are anticipated, particularly in regard to accumu- 
lators, which will be a great advance on the overhead system. This 
18 & matter of considerable importance, as the capital expenditure 
upon electric traction will be much smalier than upon the cable 
system, and in case of any alteration, or the subtequent adoption of 
& new method of traction, will result in less loss than would be sus- 
tained by a change from cable haulage to that of any other.” 


Mersey Railway.—The Mersey Railway Company have 
4 Bill before the House of Lords Select Committee whereby they seek 
power to convent the railway into an electric system, by which it is 
estimated that £24,300 would be added to their net receipts. 

vidence in support of these powers was given before the Committee 
on Monday by Mr Allen Sarle, Receiver to the company, Mr. 
Greathead, engineer to the City and South London (Electric) 
Railway, and Mr. Siemens, the electrical engineer. The Committee 
passed the Bill conditionally. 


North Staffordshire Tramways.—Major Marindin, on 
behalf of the Board of Trade, made an inspection, the other day, of 
the tramways in the North Staffordshire district. In the course of 
40 interview with the local authorities regarding their application 
for renewal of their license to use steam as the means of traction, 
several nuisances which had been complained of were referred to. 

€ inspector asked if there was any intention of having electric 
cars. Mr. Wain replied that that was what they hoped to have with 
the sanction of the Board of Trade and the local authorities. Should 





it be adopted the nuisances complained of would be abated. It 
would also facilitate the carrying out of a proposed extension. If it 
was found practicable to make financial arrangements, the company 
would take steps to obtain a provisional order during the next session 
of Parliament to extend the line to Longport, to Tunstall and Golden- 
hill, and to Smallthorne. 


Proposed Tramway at Rhyl,—At the monthly meeting 
of the Rhyl Urban District Council yesterday, an application was 
received from a Birmingham firm asking for permission to construct 
an electric railway between Rhyl and Prestatyn, and the clerk was 
instructed to write for full particulars. 


Tramway Accident in France.—We hear that one of 
the electric trams running from the Madeleine to Gennevilliers nearly 
caused a series of accidents late on the night of the 9th inst. The 
vehicle, on reaching the station of the Place Clichy, was backed by 
the conductor at the command of one of the inspectors, and im- 
mediately rolled at a fearful rate down the Rue Saint Pétersbourg. 
The passengers were in a state of panic, especially as a collision with 
acar coming up from the Madeleine was possible at any moment. 
The conductor made desperate efforts to stop, but in vain, and a 
serious disaster was only avoided by the chance presence in the 
middle of the road of an immense three-horse van, with which the 
tram collided, and then came to a full stop. The electric tram was 
much damaged, but fortunately no one was seriously injured. 








TELEGRAPH AND TELEPHONE NOTES. 


A Sign of the Dawning of Civilisation in China,— 
The Eastern Telegraph Company notifies that it has received advice 
that the Chinese Government will now accept code telegrams for in- 
land stations in China without restriction. 


A Telegraph Cable Wanted.—In further reference to 
the telegraph cable desired to be laid to Sark, Mr. Arnold Morley the 
other day again said that he regretted that, under the regulations 
laid down by the Treasury, it was not in his power to carry out this 
extension in the absence of a guarantee either from the Governor of 
Guernsey or from the residents. 


Belfast Telephone System.—The Belfast Chamber of 
Commerce the other day passed a resolution instructing the Law 
Committee to consider and report upon the imperfections and the 
stringent conditions of the service provided by the Belfast Telephone 
Company. 


Brighton Telephones.—Mr. F. Cowley, who for some 
time has been the local representative of the National Telephone 
Company, is about to leave Brighton to take up a post at the head 
office of the company. 


Dundee,—S>me magnificent Post Office buildings are to 
be erected here. There will be separate departments devoted to 
telegraphy and telephony, for the latter a public call room being 
provided. 


Exports of Telegraph Wire and Apparatus.—The 
exports of telegraph wire, and apparatus connected therewith, from 
this country during last month only reached a value of £25,544, as 
against £186,739 in April, 1894, and £43,475 in April, 1893. The 
returns for the first fuur mouths of the year are also greatly behind 
those cf former years, the exports during that period only amounting 
in value to £99,746, as against £452,018 in the corresponding period 
of last year, and £435,434 in the first four months of 1893. 


India.—In reference to our note last week, we now learn 
that the Rs. 20,500, provided in the current estimates for the main- 
tenance of electrical communication in connection with defence 
works at Aden, will probably not be incurred, as it has since been 
ruled “ that no expenditure on this account is authorised, or is to be 
incurred, before orders are issued by the Government of India.” 








CONTRACTS OPEN AND CLOSED. 


OPEN. 

Birkenhead.—May 23rd. Tenders are invited for the 
supply and erection complete of the following apparatus and plant, 
for the Corporation—namely: Section C—three Lancashire steel 
boilers, &c., at the electricity station, Bentinck Street, Birkenhead ; 
Section D—three sets of engines and dynamos, &c., at the station ; 
Section E—a storage battery and connections, &c, at the station ; 
Section F—electrical and other instruments at the station ; Section 
G—cables, street boxes, &c., in certain streets in the borough. Par- 
ticulars obtainable from the Town Clerk, at the Town Hall, or from 
Mr. J. N. Shoolbred, of 47, Victoria Street, 8.W. 


Brazil.—The Municipal Authorities of Santos, St. Paulo 
State, Brazil, are inviting tenders for the supply of plant for the 
electric lighting of the town. The central station will be situated at 
a distance of 18 kilometres from the town, it being intended to 
utilise the power (about 1,200 H.P.) of a waterfall. 
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Brighton.—May 27th. The Corporation invite tenders 
for arc lamps, &c. 


France.—May 25th. The Prefecture of Saint Lé, 
at Cherbourg (Manche), is inviting tenders for the operation of 
electric tramways in Cherbourg. 


Huddersfield.—June 1st. Tenders are invited for cables, 


transformers, switches, &c., for the Town Council’s installation. 
Fuller details will be found among our advertisements. 


Londonderry.—June 1st. Tenders are being invited by 
the Corporation for carbons. Details to be obtained from the town 
clerk, Mr. R. Chambers, at the Guildhall. 


Rangoon.—November 4th. The Municipal Committee is 
inviting tenders for electric lighting. Particulars to be obtained from 
Messrs. Ogilvy, Gillanders & Co., 67, Cornhill, E.C. 

Shoreditch.—May 20th. Tenders are invited for dust 
destructor furnaces for electricity supply. 

Tunbridge Wells.—May 28th. The Corporation are 
inviting tenders for the wiring of the municipal buildings, in accord- 


ance with the specification prepared by the electrical engineer. Full 
particulars to be obtained from the Town Clerk at the Town Hall. 





CLOSED. 
Brighton.—In our issue of May 3rd we stated that 


Messrs. Longiey’s tender for the extension of the Corporation central 
station had been accepted at £12,169. It now appears that the 
Works Committee made a mistake in accepting this tender, and at 
the meeting of the Council cn the 10th inst. the tenders came up 
again for consideration, when that*of Messrs. Field & Co. (a local 
firm) at £12,086 was accepted. 

Wells.—The Town Council has accepted Mr. Dixon 
Brown’s tender for lighting the city by electricity for three years at 
the sum of £350 per annum, subject to the Lighting Committee's 
recommendations, 





NOTES. 





Obituary.—At the ordinary general meeting of the Insti- 
tution of Electrical Engineers, last Thursday, the President, 
Mr. R. E. B. Crompton, said it was with much regret that 
he announced the death of Major-General Stotherd, who was 
one of the original members of that Institution when it was 
the Society of Telegraph Engineers, and served on its first 
Council. He was intimately connected with the early de- 
velopment of the telegraph for military purposes. He had 
done a good deal of work in connection with torpedoes, and 
other means of coast defence, and for many years was Director 
General of the Ordnance Survey. He had contributed several 
papers to that Society. He would move: “ That the Presi- 
dent, Council, and members of this Institution desire to 
record their deep regret at the death of Major-General 
Stotherd, C.B., R.E., and further desire to express to his 
widow, and the other members of his family, their sympathy 
with them in their bereavement.” Captain Sankey seconded 
the motion. He said that by the Major-General’s initiative, 
improvements were made in the method of depositing 
copper electrolytically for copying ordnance maps; both at 
Southampton and in Dublin, photography by arc light was 
introduced, and the new buildings were lit by electric light. 





Accident at Chelmsford.— The Chelmsford Electric 
Lighting Company, Limited, write to us as follows :—* An 
accident occurred to one of our men in connection with the 
electric lighting of this town, and as we notice that an 
erroneous description of the causes which led to the accident 
has found its way into the papers, we beg to give you 
what we believe to be the true facts of the case so far as we 
have been able to ascertain them. Our man went upa ladder 
placed against a pole in order to fix some new insulators for 
a new circuit. He hooked a linesman’s vice on to the steel 
suspending wire of the street lighting circuit, which was 
then switched off. This steel wire was probably charged by 
induction from the neighbouring private lighting circuit, so 
that when our man placed his hand upon it, and touched the 
lightning conductor or transformer case which was connected 
to the earth, he received what is called a static shock, harm- 
less in itself, but which probably caused him to lose his 
balance. He fell 20 feet and has received serious injuries, 
which are, we believe, entirely due to his fall, and not in any 
way connected with the static shock, but we hope he will 
make satisfactory recovery.” 


The Edison Lamp-Holders.—We hear that the Edison 
and Swan Company have commenced legal proceedings 
against a leading electrical firm who are one of their 
licensees under the company’s holders’ patents, for breach of 
the license in giving to customers a larger discount than the 
allowed maximum. For some time past there have been 
rumours that some of the licensees were selling holders at a 
lower price than that tixed by the company under the terms 
of the license, and that recently a committee of the licensees 
has been formed in order to establish “ an honourable under- 
standing ” among the licensees that this underselling should 
be discontinued. The terms of the license are very strin- 
gent: “The licensee shall not make or allow any discount 
commission, rebate return, gift, or allowance to customers 
greater than the discount from time to time allowed by the 
company.” The Edison & Swan Company gave notice on 
December 31st last in a circular letter, that should any 
future breach of this condition be proved, that they would 
take legal proceedings for an injunction and for damages, 
It is for the good of all the licensees and for the trade gene- 
rally, that the terms of the Edison & Swan license should be 
maintained, and it may be hoped that the legal proceedings 
which are now being instituted will put an end to any unfair 
advantage being taken by some of the licensees against 
others. 


Death by Electrification—We have always held that 
the method of executing criminals adopted in the State of 
New York is swift and sure. Others have recklessly asserted 
that the shock did not really kill, and that the wrongdoers 
paid the penalty of their crimes under the surgeon’s knife on 
the post-mortem table. Dr. J. Mount Bleyer claims, hovw- 
ever, to have now set all doubts aside, and he assigns the 
true cause of death to be dynamic apoplery. The most con- 
vincing proof of what had been well known to him since 
1888 is afforded by the case of David Hampton, who was 
“electrified ” at Sing Sing, N.Y., on January 28th last, and 
whose lesions of internal organs and hemorrhages show 
death to have been instantaneous and painless. The notes 
of the post-mortem made by Dr. Aug. Goelet certainly make 
it perfectly clear that the surgeon’s knife is not the execu- 
tioner. e notice that for the term “ clectrocution,” Dr. 
Bleyer substitutes “ electrification.” 








The Southwark Bridge Explosion.—In the House of 
Commons the other day, Mr. Howard asked the President 
of the Board of Trade whether the City of London Electric 
Lighting Company had now taken the necessary measures 
required by Major Cardew’s report and by the Board of 
Trade for the protection of the public. Mr. Bryce, in reply, 
said “the company state that on the receipt of Major 
Cardew’s report they at once began to take the measures 
recommended in the report to ensure compliance with the 
regulations of the Board of Trade. I am informed that 
the company are employing a large staff of men to push 
forward the works; but from their nature and extent, 
however, some time must necessarily elapse before they are 
completed.” 





Coast Communication.—In reference to our short 
article in this issue dealing with the committee’s report on 
this subject, Mr. F. Higgins writes to the Standard regard- 
ing that paper’s remarks to the effect that “the method 
adopted for the purpose is that known as the ‘Sunk 
system, because it was first applied to the vessel of that 
name.” Mr. Higgins claims that the method in question 
was one designed and recommended by himself, and described 
and illustrated in the Telegraphic Journal (now ELRc- 
TRICAL Review) of December Ist, 1881, at which time 
numerous petitions were being presented to the Government 
from coast towns for the establishment of telegraphic com- 
munication with lightships. 





Lectures.—Before the Ipswich Scientific Society on 8th 
inst., a joint and highly interesting paper on “ Electricity, 
Coal-gas, and Acetylene as Illaminants,” was read by Messrs. 
8. A. Norcutt (president), and Mr. Sayer. 

On Tuesday, May 28th, Mr. James Swinburne will com- 
mence his usual course of lectures on “ The Construction 0 
Dynamos, Alternatorsand Transformers” tothe students of the 
Electrical Standardising, Testing and Training Institution. 
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The Institution of Electrical Engineers.—The Insti- 
tation will meet, by kind permission of the Society of Arts, 
at John Street, Adelphi, on. Thursday, May 23rd, 1895, at 
8 p.m. The discussion on Mr. Robinson’s paper, “On the 
Recent Development of the Single-Acting High-Speed Engine 
for Central Station Work,” will be continued. 


The Factories and Workshops Bill.—This Govern- 
ment measure on Tuesday last week came before the House 
of Commons’ Grand Committee on Trade. At the instance 
of Mr. William Allen, it was agreed that electric light should 
not be treated as consuming oxygen. 





Favoured Prisoners,—Prisoners at Berrima Gaol, in 
New South Wales, who are not undergoing separate treat- 
ment for misconduct in gaol, are allowed to have an electric 
light in their cells until 8 p.m. 


Resident Engineer Wanted.—The Tunbridge Wells 
Corporation are inviting applications for the post of resident 
engineer, to take charge of their electric lighting works ; 
salary, £250 per annum. 





NEW COMPANY REGISTERED. 


Acetylene Illnminating Company, Limited (44,056). 
This company was registered on May 9th, with a capital of £21,000 
in £1 shares, to adopt a certain agreement, and to carry on the busi- 
ness of makers of electric smelting and other furnaces, machine 
builders, engineers, gas manufacturers, &c. The subscribers (with 
one share each) are:—F.. G. Batchelor, 4, Springfield Road, Harrow, 
clerk; S. D. Keen, 47, Islip Street, N.W., clerk; A. Sutton, 56, Bur- 
goyne Road, S.W., clerk; J. W. Baker, 226, Evering Road, Clapton, 
clerk; H. Edington, 31, Furnival Street, E.C., clerk; W. F. Harrold, 
$1, Furnival Street, E.C., clerk; E. F. Cross, 189, Albion Road, N., 
solicitor. The number of directors is not to be less than three nor 
more than seven; the first are to be appointed by the subscribers ; 
qualification, £200; remuneration as fixed by the company. Regis- 
tered office, 63, Queen Victoria Street, E.C. 














CITY NOTES. 


The As we have dealt with these accounts somewhat 
St.Pancras fully in another part of this Journal, we do not 
Accounts. propose to do more here than submit the follow- 

ing table of costs:— 


1892, 1893. 1894. 
Total capital expended as — £96,085 £109,931 
Number of units sold ... _ — -- 719,484 
Number of lamps connected ... -- _- 36,328 
Revenue from sale of current... _ _ £16,482 
Net revenue... 0. ee _ _— £7,233 
Average price obtained per unit - _ 5°5d. 
Cost of Production. Ss «a @ Per unit, 

Coal le ie ack 2,977 0 0 “99d. 
Oil, waste, water, and engine room 459 0 0 "15d. 

stores 
Salaries and wages at generating { 2,081 0 0 69d. 
og . 

ings, engines, bollers, dynamos,ée, | 15893 0 0 {Works cont, 634. 
Rates and taxes .. ne 299 0 0 "10d. 


Management expenses, directors’ re- 
muneration, salaries of managing 
engineer, secretary, clerks, &c. * 
Stationery and printing, general 1,284 0 0 «sa. 
establishment charges, auditors, 
law charges and insurance 

Depreciation of buildings and plant } 
account .. oe oe 


Renewal fund account Hy 

















Total £8,993 0 0 298d. 
Average price 
Revenue. obtained 
per unit. 
By sale of current a ll 5°5d. 
Meter rents a “ar ee 356 O11 — 
Sale of lamps Nig yy mails ‘ms 
Total £16,838 11 6 55d. 











Total cost per unit (exclusive of depreciation and renewal ac- 
Counts), 2°98d.; works’ cost, 2°46d. 


The Western and Brazilian Telegraph Company, 
Limited, 


THE directors’ report, to be presented at the twenty-ninth ordinary 
general meeting of the company, says the total earnings amount to 
£82,815 11s. 11d. as against £80,338 18s. 3d., showing an increase of 
£2,476 13s. 84. compared with the half-year to December 31st, 1893. 
The working expenses amount to £36,403 17s. 3d., against £35,592 
8s. 10d., an increase of £811 8s. 5d. Including the amount brought 
forward from June 30th, 1894 (£5,630 6s. 7d.), and the dividend 
received upon the shares held in the “ Platino” Company, the balance 
to the credit of the revenue account is £56,660 3s. 9d., from which 
has been deducted £11,601 for debenture interest, and £5,000 for the 
debenture redemption fund, leaving £40,059 3s. 9d., of which £8,900 
has been placed to the reserve fund. The directors now recommend 
the payment of 6s. per share, free of income-tax, for the half-year on 
the ordinary shares, making, with the dividend paid in November 
last, £3 per cent. for the year, leaving a balance of £2,846 1s. 9d. to 
be carried forward. In the case of shares which have been divided 
into “ preferred ” and “ deferred,” the 6s. per share now recommended 
will be payable, viz.: 4s, 6d. to the “ prefe:red ” shareholders (making 
up the full dividend of £5 per cent. on these shares for the year 
1894) and 1s. 6d. per share to the “deferred” shareholders. The 
accounts include £5,000, an estimated income derived from the traffic 
over the Pacific and European Company’s line between Buenos Ayres 
and Valparaiso, from the date of the opening of the line up to 
December $1st last. This company’s action against the Brazilian 
Submarine Company, referred to in previous reports, was heard on 
March 8th last, before Mr. Justice Romer, and decided on all points 
in this company’s favour. The £6,000 per annum is now being paid 
by the Brazilian Submarine Company. The shareholders are aware, 
from notifications published from time to time, that the Brazilian 
Government have passed a law through the Chambers and the Senate 
authorising the Government to acquire this company’s undertaking. 
The following is a translated extract from the Diario Cjicial, dated 
Rio de Janeiro, December 27th, 1894:— 
Acts OF THE LEGISLATIVE POWER. 
“ Law No. 266, December 24th, 1894, 

“Which fixes the General Expenditure of the Republic of the United 
States of Brazil for the year 1895. 

“The President of the Republic of the United States of Brazil 
makes it known that the National Congress decrees and I sanction 
the following law:— . . « ‘The Executive Power is authorised 
to acquire the Western and Brazilian Telegraph Company under the 
conditions cf their contract, and to make whatever operations of 
credit they consider necessary for this purpose. ll dispositions 
to the contrary are revoked. . The Chancellor of the 
Exchequer is to have this executed.’ 

“Rio de Janeiro, December 24th, 1894. 

“Sixth year of the Republic. 
“(Sd.) PropentEe J. bE Morars Barros 
(President of the Republic). 
“ (Sd.) Francisco DE Pauta RoprRIQUuES ALVES 
(Chancellor of the Exchequer).” 

The company’s representative in Rio de Janeiro has been at home for 
consultation with the board. He is now on his way back with full 
instructions for the arbitration which is required in Brazil under the 
concession. The board has every reason to believe that the company 
will receive fair treatment at the hands of the Government. The 
sixth annual drawing of the “A” and “B” debentures took place at 
the company’s offices on January 14th last in the presence of Mr. 
W. W. Venn, jun., notary, when debentures amounting to £15,100 
were drawn, and have since been paid off at par. The dividend 
warrants will be posted on May 24th, 1895. The retiring directors 
are Mr. W. 8. Andrews and Mr. D. H. Goodsall, who offer themselves 
for re-election. The auditors, Messrs. Turquand, Youngs, Bishop and 
Clarke, and Messrs. Deloitte, Dever, Griffiths & Co., retire, and are 
eligible for re-election. 


The West India and Panama Telegraph Company, 
Limited, 


TuE directors’ report for the half-year ended December 31st, 1894, 
to be submitted to the thirty-sixth ordinary general meeting on May 
22nd, 1895, shows the amount to credit of revenue as £33,243 4s. 4d. 
against £34,265 6s. 4d. for the corresponding half-year of 1893, and 
the expenses have been £23,613 14s. 8d. against £22,602 8s. 3d. for 
the same period in 1893, leaving a balance of £9,629 93. 8d., which, 
with £2,850 3s. 1ld. brought from last account, makes a total of 
£12,479 13s. 7d., with which it is proposed to deal as follows :— 


First preference shares— £ 26. 4. 
Dividend, six months to December 31st, 
6s. per share... ooo ove -» 10,368 18 O 


Second preference shares— 
Dividend, six months to December 31st, 








6s. per share... aii — : 1,400 14 0 
Balance to current half-year’s account... 710 1 7 
£12,479 13 7 








The traffic receipts for the six months show a decrease of £1,948 
17s. 5d., as compared with the corresponding period, and those for 
the current half-year show no improvement. The cost of repairs to 
cables during the half-year amounted to £10,501 2s. 10d., being 
£951\16s. more than that for the corresponding period. This in- 
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creased expenditure is due to the number of interruptions 
and to the length of new cable required to repair them. 
Owing, however, to the duplicated system of this company, 
these interruptions have caused no loss of traffic, every station 
having been maintained in constant communication. The con- 
tract with the French colony of Guadeloupe expired on December 
31st last, and that colony’s subsidy of £2,000 per annum was 
from that day transferred from this company to the Compagnie 
Francaise des Cables Télégraphiques. It will be remembered that a 
similar course was adopted under orders of the Home Government by 
the French island of Martinique in March, 1890. This company has 
thus been deprived of a revenue of £4,000 per annum, after performing 
the telegraphic service of those colonies for upwards of 20 years, and 
their subsidies have been transferred to a competitor possessing only 
a single line of cable connecting them with Cuba. This loss of 
revenue, combined with the declining traffic and the reductions made 
in subsidies by two British colonies in 1893, has rendered the pay- 
ment of any dividend on the ordinary shares impracticable this half- 
year. The duty of maintaining an efficient service, and of fulfilling 
the unprecedented obligation of providing news to the colonies, is one 
that, in existing conditions, it is impossible to perform with due 
regard to the equitable claims of the capital employed in the enter- 
prise. The company’s second repairing steamer, Duchess of Marl- 
borough, is still lying up in London, the Grappler having satisfactorily 
dealt with all repairing operations in the West Indies. In accord- 
ance with the articles of association, Henry Holmes, Esq., retires at 
this meeting, and offers himself for re-election. The auditors, Messrs. 
Deloitte, Dever, Griffiths & Co.,also retire, and offer themselves for 
re-election. 





The Brazilian Submarine, Telegraph Company, 
Limited. 


Sr Joun Penper, M.P., presided, on Wednesday, at the meeting of 
this company at Winchester House. In moving the adoption of the 
report and accounts, he said that the receipts for the half-year ended 
December 31st, 1894, were £104,926; for the previous half-year they 
were £94,679, thus showing an increase of £10,247. The receipts 
from messages showed an increase cf £10,192, and those from mis- 
cellaneous receipts, rent, and transfer fees, an increase of £55, re- 
sulting in the net increase of £10,247. The number of messages for 
the half-year were—for South America, 83,086 ; West Coast of Africa, 
6,297; West Coast of South America, 7,534; together, 96,017. In 
the half-year ended June, 1894, the numbers were—for South America, 
76,125; West Coast of Africa, 6,412; West Coast of South America, 
2,871; together, 85,414, or an increase of 11,503.. In money receipts 
there was an increase of £10,092. The total share charges falling 
upon the half-year were £36,772, and compared with those of the 
previous half-year—£20,269—an increase was shown of £16,503. 
That large increase was due to the fact that the heavy expenditure 
for the repairs of cables and the renewal of both shore ends of the 
Pernambuco fell upon the half-year under review, whereas there was 
no expenditure of a similar character in the previous six months. 
The total cost of the operation referred to was £21,273, but allowing 
for the cables recovered, which might be used elsewhere, the total 
cost was reduced to the net sum of £16,402, which practically 
accounted for the increase in the working expenses for the balf-year. 
In consequence of their having provided a second cable, there had 
not been an interruption of service on their route since March, 1884, 
a period of 11 years. The item of debenture interest and sinking 
funds showed a most satisfactory result, for there the expenditure 
was £4,881, against £12,880 in the half-year ended June last, being a 
reduction of £8,039, due to the termination of the interest and sink- 
ing fund in eo of the first issue of debentures on July 31st, when 
the balance of the issue was paid off. Deducting that saving of 
£8,039 from the increase in expenses of working, repairs, -and 
renewals, there was a net increase in charges of - £8,664; but, 
taking all the receipts and expenses into account, there was, after 
providing for income-tax, a net profit for the December half-year 
of £61,832, which, compared with that for the half-year of June, 
1894, £59,753, showed an increase of £2,029, which under the cir- 
cumstances could not, he thought, be looked upon as other than satis- 
factory. The expenses in London showed a small increase of £31. 
The expenses under other heads showed an aggregate increase of 
£861. After paying the two quarterly interim dividends at the rate of 
6 per cent. perannum, there remained £24,324 to be dealt with. They 
had transferred £20,000 to the reserve, and the balance, £4,324, had 
been carried forward to the current half-year. The reserve fund now 
amounted to a sum which was satisfactory after some 21 years’ work- 
ing. A strong reserve was absolutely necessary for such a company 
as theirs. With reference to the probable purchase of their cable by 
the Brazilian Government, he could give them no information. The 
Government had been authorised to acquire the cables at a certain 
price; but upon investigating the matter, and thoroughly considering 
all the surrounding circumstances, they might decide not to use the 
power, and might postpone its exercise until a time more convenient 
to themselves, In the meantime the board of the company were en- 
deavouring to make satisfactory arrangements with the Government, 
whether they acquired the cables or not, for the working of the cables 
satisfactory to all parties concerned. As traffic grew, reductions in 
rates were made, and the directors were of opinion that an efficient 
and high class service could be best maintained in combination with 
lower rates, and a mutual beneficial arrangement should be agreed 
upon between the Government and the company and other cable un- 
dertakings in Brazilian waters. The line of the Pacific and European 
Telegraph aes with which they were connected, and in which 
they were largely interested, had been opened for a year, and worked 
with satisfactory results, and it formed a very valuable feeder to the 





allied cable companies dealing with the traffic to and from the west 
coast of South America. £55,660 appeared in the balance-sheet as 
paid for 8,566 shares in the Europe and Azores Telegraph Company, 
in which they were interested, and which might eventually connect 
the present system with the North American Company. The chair. 
man alluded with regret to the death of Mr. Thomas Fuller, late 
managing director of the company. 

The Hon. W. St. Jonn Broprick, M.P., seconded the motion for 
the adoption of the report and accounts, which, after a brief discus- 
sion, was agreed to. 

The meeting then unanimously Pes a resolution of condolence 
and sympathy with the widow and family of the late Mr. Fuller, and 
also a vote of thanks to the chairman and directors. 





The Bournemouth and District Electric Supply 
Company, Limited. 


THE general meeting of this company was held at the registered 
offices of the company, Yelverton Road, Bournemouth, on 10th inst., 
Mr. Aymor H. Sanderson in the chair. 

The CHatrMay, in the course of his remarks, stated that the actual 
number of lamps added to the mains during the past year was equi- 
valent to about 4,500 of 8-candle-power, making the total number of 
lamps installed equal to about 19,000 at the end of 1894. The com- 
pany’s business had thus expanded by about 29 to 30 per cent. during 
the year, which was certainly a gratifying result. The maximum 
current ever demanded from the company’s machinery at any one 
time was made on Christmas Eve last, and amounted to 164 ampires, 
as compared with 132 ampéres on Christmas Eve, 1893, or an increase 
of 264 per cent. upon the maximum previously demanded. A large 
amount of money had in the course of the year been spent upon ex- 
tensions to buildings and plant, as well as upon improvements and 
modernisation of the company’s system of mains, the single cable 
high tension mains having been replaced by concentric cables through- 
out the system ; a large number of transformer pits had been con- 
structed, and a network of new low tension cables had been laid. These 
outlays were incurred with a view both to increased economy in dis- 
tribution and increased regularity and reliability of supply, and they 
had already borne good fruit in these directions, though the full 
benefits to be derived would doubtless be still more apparent in 
future years. The company had also duplicated the trunk main from 
the works to the centre of the town. It had also been necessary to 

ut down new plant at the lighting station, and to lay mains in new 
vistricts, in order to cope with the largely increased and increasing 
demand for current throughout the company’s area of supply. The 
first three months’ working of 1895 showed satisfactory results, and 
he considered that the board were justified in adopting the course on 
which they bad lately decided, in reducing the charge for current 
from 8d. to 7d. and 5d. per Board of Trade unit. The chairman then 
formally proposed the adoption of the report, accounts and balance- 
sheet, which showed that no less than £50,708 had been spent on 
capital account in four years. 
r. D. W. Preston seconded the resolution, which was carried 
unanimously. 

Mr. Sanderson was re-elected director, and Mr. Marsh, chartered 

accountant, of London, was appointed auditor. 





China and Japan Telephone Company, Limited, 


Tue ordinary general meeting was held on Tuesday at the offices, 
Austin Friars, Mr. H. Gréwing presiding. 

In moving the adoption of the report (which stated that, after 
charging debenture interest, the revenue account showed a credit of 
£387), the CHarnman remarked that the amount received for sub- 
scriptions had been better than in the previous year, and in so far 
the company was making steady, though slow, progress. Owing, 
however, to various circumstances—partly through the war, and partly 
on account of epidemics—the sales had fallen off to some extent, as 
had also the profits, which were also adversely affected by the decline 
in exchange. It was hoped, however, that these. matters would 
rectify themselves in view of the recent rise in silver, and the con- 
clusion of the war. China had so far not taken any more kindly to 
telephones than it did in former years; but now that the war had 
changed the condition of things, the Chinese might alter their views 
on the subject, and might come under the company’s exchanges. 

Mr. Tuomas Lioyp seconded the motion, which was carried. 


Consolidated Telephone Construction and Mainte- 
nance Company.—The directors have resolved, subject to audit, to 
recommend a dividend at the rate of £1 10s. per cent. per annum, 
less income-tax, for the year ending March 31st. 








TRAFFIO RECEIPTS. 


The City and South London Railway Company. The receipts for the og 
ending May 12th, 1895, amounted to £832; week mag Roy aa 
1894, £905; decrease, £73; total receipts for half-year, 1895, £17,515; 
corresponding period, 1894, £17,306; increase, £509. 

The Liverpool Overhead Railway Company. The receipts of this railway 
for the week ending May 12th, 1895, amounted to £1,159; corresponding 
week last year, £824. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending May 10th, after nr me | 17 per cent. of the gr0s8 
receipts payable to the London Platino-Brazilian Telegraph Company; 
Limited, were £2,793. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock | Clesin | Chet a» done 
Present or | Dividends for ng osing uring 
issue ae snare| thet three years, | Qin” | Sugtsm | “Simic 
sl | 1992. | 1893. 1894, |Highest.| Lowest 
173,400/| African Direct Teleg., Ltd., 4% Deb. wes wee | 100] 2. 14% 14% (101 —104 [102 —105 ide 
1,012,8807 ats ae ves nee one (Stock/£215s./£2118./£2 28) 45 — 47 | 47 — 49 46} | we 
2,993,560/ . do. 6% Pref... ae sae, nue eae (SHOCK £5 108. ' 23.\£4 48|84— 85 | 85 — 86 86% | 85 
2,993,560/ Do. Defd. .. a ig. agen | w | a9 8ih— 9 9: | 83 
130,000 a Sea Teleg., Ltd. sie er ae Siz §) 6 sie $ wee =| 124— 18 124— 13 1235 | 12ts 
75,0007 do. 5%, ee June 1906... «- | 100 | & | | . |110 —114 111 -—115 | 
44,000 Onili Telep., Ltd., Nos. 1 to 40,000 . (le eat e 10%} tu a . | 3S— 4 3— 4 3% | 
10,000,000¢ Commercial Cable Co.. wo. 19$100'7% |7 | 7% |148 —152 150 —154 pe 
224,850 | Consolidated Telep. Const. and Main. Ltd. eis eee | 10/-| 2 %§} 2 %$) 14% |. A — + 
16,000 | Cuba Teleg., Ltd. » we owe | 1018% 18% 18% | 1T—14 | 18 — 14 
6,000 Do. 10% Pref. wee we wee | 10 110 % [10 % [10 % | 20 — 21 20 — 21 
12,931 | Direct Spanish Teleg., Ltd., £4 paid ‘ie — oom 5|/4%/4% 14% | Sh— 44 | SA— 46 |. | 
6000| Do. de. isa, Fi pa’ 5 10% [10 % 10 % | 99—10¢ | 9j—10¢ | “Sy | °:. 
30,0007, Do. do. 44 % Debs of £50, Nos.1 to 1,600| ... | ... | .. | 44% |103 —106% |105—108% at fe 
60,710| Direct United States Cable, Ltd.,1877  ... 20 | 34% §) 28% : 2% | 9%— 9 93— 98 94 9} 
400,000| Eastern Teleg., Ltd., Nos. 10 400,000 .. ... «|: 10 | 64%§| 64% § ... | 16L— 16h | 16}— 164 164 | 16} 
70,000 Do. 6 % Pref. - ~ ah e 6 %§ 6 %§! 174— 172 | 173— 173 173 | 173 
102,1007 Do. 5 % Debs., repay. August, 1899 |100/5% 15% | 105 —108 (105 —108 ne 
1,297,837/ Do. 4 % Mort. Deb. , |Stock} 4% | 4% | ... |124—197 [123 —126 xd) 125 | -.. 
250, pa ye Australasia and China Teleg., Ltd. ... | 10 17% % | 7% | 174— 17% 163— 174 17;,| 16}; 
” 5 % (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. rr ig * ” = 
54,1007 ae erie aaa aa } 100 5% 15% |5% |103 —107 [104 —108 
194,3007} _ Do. do. . Bonare 1,050—3,975 and 4,327—6,400 |100| 5% | 5% | 5% |104 —107 {105 —108 a -" 
320,0007, Do. 4% Deb. Stock Stock 4%14% 14% o }193 —126 (124 —127 126 | 1247 
Eastern and biosah African’ Teleg., Ltd., 5 % Mort. Deb. lgw | a sd ae 
95,1001] { 1900 redeem, ann dye. fang teu 1 to 4,065 |}100 5% |5% | 5% |103 —107 {104 —108 
129,1007 i: do. do. to bearer, 2,344 to 5,500 | . 15% |5% | 5% |to4 —107 {105 —108 
300,0007 De. 4% Mort. Debs. Nos. 1 to 2,016, red.1909 | 100 | 4 % % | 4% [106 —109 {107 —110 i 
200,000! % Reg. Mt. Debs. (Mauritius Sub.) 1 to 8,000 “i 214% 14% /4 % 110 —113% 111 —114% 1114 we 
180 227 | Globe Telegraph and Trust, Ltd. ge get | 10. ets 48% §| 9i— 104 | 10 — 10} | 10%, 10 
180,04 do. 6 % Pref... we wee | 10 | 6 %G 6 HG... | 168— 16g . 163— 17h 17 163 
150,000 | Great , Teleg. Company of Copenhagen ie sos | 30 88% §| 88% | 88% | 213— 22) | 21g— 22} 223 22 
190,000/ Do. do. do. 5 % Debs. |100|5% |5% (5 % 1105 —108 105 —108 108 nie 
17,000 | Indo-European Teleg., Ltd. ... we | 25 |10 % ‘Lo % 10 % | 50 — 52 47 — 49 me 
37,548 | Londo: Platino-Brazilian Teleg., Ltd. 10 | 2% | re | 14%, 5— 7 5— 7 xd ... oe 
100,0007 Do. do. 6 % Debs. . | 100 | 6 % | % |105 —109 105 --110 109 | ... 
15,000 | Monte Video Teleph. Co., rey 1 to 15,000 ae oot a ‘is ee Sen oes oie oi 
28,000 Do. do. 6 % Pref. 1 to 28,000 ...__ ... ; 8] wil 4% 1i— 24 14— 2 i 
484,597 | National Teleph., Ltd., 1 to 438,984 .. a oe | 5 | 5 HH 5 %§ 5% | Bh- 58 5i— 54 54 54 
15,000 Do. 6 % Cum. 1st Pref. eee | 1016% | 6% | .. | 154— 164 | 154— 164 pen 
15,000 Do. 6 % Cum. 2nd Pref. | 10/6 % |-6% 15—16 | 144— 15} a a 
119,234 Do. 5 % Non-cum. 3rd Pet, 10 90,950/ 515% 5% | | 58— 6 5i— 64 6 bi 
1,100,000/ Do. 34 % Deb. Stock Re o | ove | 88% | 34% | 104 —106 104 —106 1054 | ... 
800 | New hep , Ltd., 25,901 to 74,700 ; £4 pai — 10 ee ee eecerm ae : aa lee ws 
171,504 | Oriental Teleph. & Elec., Ltd., Nos. jap i | 1) ew | oe | ails 3a] B-— he 
100,000 Pacific and European Tel., Ltd 4 % ¢ Guar. Debs, 1 to 1,000 | 100 | 4% | 4 % %, |n0B° —108” |166 —109 
11,839 | Reuter’s Ltd... 1 815% 10% e @=3 Sse =e" 
3,381 | Submarine Cables Trust = ea _ | Cort.) 0 | ove | 123 —128 123 —128 
58,000 — River Plate ra Ltd. ... vos 0 a ena | 1— 2 1— 2 
146,7331 5% Debs... ...  ... (Stockh 5% |5% | 5% | 85 — 90 85 — 90 
15,609 West African Teleg., Ttd., 101 to 33,100 - | 10} 10% | |@4— 6 |4—5 | 
238,3007 Do. do. do. 5% Debs. | 100}5% |5% | 1102 —105 + |102 —105 | 
30,000 | West ie America Teleg., Ltd. ... “ ese vos 14— 24 14— 2 | . q 
150,0007 do. do. a 8 Dom repay. 1902 | 100/8%|8% | :.. | 98 —103 | 99 —104 102% | 1024 
1245 Westers ‘and Brasilian Teleg., I oe | 15 | 28% | 28% | 3% | 9F¥— 103 10 — 104 10,,| 104 
$3,129| Do. do. 0. 8% Pred Ord. =. | 785% 15% 15%! CI 7 64— 7 mn 
33,129 Do. do. Se. Def. Ord oop | . WE) one ae ; % | B3— 43 4— 4} “4h 
171,9007 De. do. do. 6 % Debs. “ A,” 1910. | 1006 % | 6 % | 6% |102 —106 (102 —106 “oT 
214,8007 6 % Mort. Debs., series “B,” red. Feb. 1910 | 100|6% 6% |6% 02 —106 102-106... i 
88,321 ’ West India and Panoma Teleg. Led | 10) 4% | 3% | 3%] d- 18 | G- | 1 
34,5€% Do. do. do. 6 % Ist Pref. w | 10/6% |6% | 6% | 11 — 11g | 11 — 114 11 
4,669| Do. de. do. 6 % 2nd Pref. - | 10/6%|6%|6%|9—10 | 9—10 es 
80,0007 Do. 5 % Debs..(1917) No. 1 to 1,000 | 1001/5 % |5% |5% |09 —112 (110 —113 ; 
$1,211,000 | Western Union of. 8. Teleg., : = Mort. Bonds _.... |$1000) 7 % 7% |7% |1138—118 (113 —118 
66,9002) Do. 6 % Ster. Bonds. oT 100 | 6 % | 6% | 6% |101 —103 [101 —103 
ELECTRICITY SUPPLY COMPANIES. 
30,000 Charing Cross and 8 Strand let. 5| 5% 44%| 48% | 54— 52 | BF BF a 
40,000 Clty of Londen Bite. Lighte.O 0., BOPP soni” pop 10; ... | «. |8% | 18 —14 144— 154 14g 14 
40,000 do. 6 % Cum. Pref., 1 to 40,000} 10| 6% 6 %|6% | 153— 15% | 154— 15} 158 | 154 
100,000 De 5 % Deb. Stock, , Seaip. (iss. at £115) all paid | 5§%\|5% |5% 1838 —136 (133 —136 36 oe 
56,000 |¢Liv Electric Supply, = ise 5| 5%| 5 54% | 741— 748 | TR-— 7} we | xs 
49,900 |*Metropolitan Electric upply, Ltd., 101 t050,000. |. | 10; 2% 24% | ... | 10 — 104 | 10}— 109 108 | 10% 
100,0007 ; Deb., bonds of £10,£20,£40 ... ... | .. | 5%15% = ee bie. Be aioe 
150,0007 Do. tie first mortgage debenture stock .. ve | ass 44% | 44% | ... [118 —120 |138 —120 es 
6,452| Notting Hill Electric Lightg. Co., Ltd. ... 10; .. | .. |1% | %— 8 | N— 8 Bae ae 
19,980| St. James’s & Pall Mall Elec. Light Co., Ltd.,Ord.,101-18,780| 5 | 74% 44%| 68% | 72— 8% | 83— 82 8y35| 84 
20,000 Do. do. 7% 20,081 to 40,080 | 5| 7%| 7%|7% | S8— 92 8§— 94 9 9's 
59,900 |*Westminster Electric Supply Corp., Ord, 101 to 60,000 .. 5| 38%| 4%|5% | 74-— 8 73~— 8} 8 73 





* Subject to Founder’s Shares. 
Uniess otherwise stated all shares are fully paid. 


+ Quotations or Liverpool Stock Exchange. 
| Dividends paid in deferred share warrants, profits being used as capital 


Dividends marked § are for s year consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 
Stock | Closin Closing Business done 
Present or Dividends for | On a | -@ustatioms during week 
Issue. NAME. Share.| the last three years. | = ; = | ss ag ates at sans 
1892, | 1893. | 1894. | Highest./ Lowest, 
90,000 | Brush Elecl. Enging. Co., Ord., 1 to 90,000... ios bes 3/6 4 | 6 4 vee | 283— 28 23— 28 24 Qi, 
90, Do. do. Non-cum. 6 % Pref., 1 to 90,000 21/;6%§ 6% woe | 24— 2 2i— 24 ae an 
125,000/ Do. do. 44 % Deb. ne wa +» |Stock) 44% | 4422 <e 113 —116 113 —116 1134 
630,0007| City and South London Railway _... = a «-. Stock} 8% | 8% | 14% | 45 — 47 45 — 47 454 | 
28,180 _— & Co., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 5|7%87%§$ .. | 2— 8 23— 3 ner ni 
50,0007 . — SR een ~|5% (9s 3% |no quotation | ... — .. oe 
120,000 ic Construction, Ltd., 1 to 120,000 ... “on os 2; nil | nil oo | Ge ~% 4— #? _ 
12,845 Do. do. 7 % Cum. Pref., 1 to 12,845... 2/7-% | 7% oe | = 18 14— 2 oe on 
100,000 | Elmore’s French Patent Cop. Deposg., Ltd., 1 to 66,750... 2/ nil nil | ow oe ne ee es “~~ = 
91,195 | Elmore’s Patent Cop. DP Ose» Ltd., 1 to 70,000 ... ae 2| nit | nil | t= is 1h ss 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. 2| nik | nil «- | ld— 12 14— 12 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... “is os 5| nil § ni § ... | §— 1h 4— 1h ae ines 
9,6007|. Greenwood & Batley, Ltd.,7 % Cum. Pref., 1 to 9,600 .. 10; 7% | nil . | 6h— 7 64— -4 ie oe 
6,837 | Henley’s (W. T.) Tel ph Works, Ltd., Ord... jae 10|'5% 6.% 94— 104 94— 13 108 | 10} 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... | 10 |12§% (124% |10 % | 214— 224 | 214-274 | 228 |... 
200,0007 Do. do. do. 44% Deb., 1896 | 100 | 44% | 44% | 44% |101 —103 (101 —103 a 
37,500 {Li l Overhead Railway, Ord... ... «9 | 10]... | 14% | 8i— 9 9— 9} a ie 
6,295 |t \ do. Pref., £10 paid... oe | 10; ..2 |5% | 5% | 14 — 14h 14 — 144 ont — 
Swan United Electric Light, Ltd. ... ©... ses sew | cow (10 %S] THY] vee | nue — cnet awe ae oo 
37,350 | Telegraph Constn. and Maintce., Ltd. as on | 12 |15 % |20 % |20 % | 39 — 41 40 — 42 414 | 41 
150,0007 Do. do. ~ do. 5 % Bonds, red. 1899 | 100| 5% |5% | 5% |106 —109 (106 —109 = me 
54,000 | Waterloo and City Railway, Nos. 1 to 54,000,£2 paid ...| 10/ .. | .. | .. | 2h— 2 | 2— 2 





+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


{i Last dividend paid was 60°/ for 1890, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§; 1890—8°/.§. 


Birmingkam Electric Supply Company, Ordinary of £5 (fully paid), 
53—6}. : 
Electric Construction Corporation, 6 % Debentures, 84d—87. 
Electric and General Investment, shares of £5 (£1 paid), 14A—2 
House-to-House Company (£5 paid), 3j—44. 
Do. do. 17% Preference, of £5,7 —7}. 
Do. do. 6 % Debentures of £100, 107—109. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Kensington and Knightsbridge Electric Lighting Co 
Ordi Shares £5 (fully paid) 73—7?; 1st Pref 
tive 6 %, £5 (fully paid), 7—7}. 

Liverpool Electric Supply, £5 (fully paid), 74—74. 

London Electric Supply Co ion, £5 i 4-4. 

Queen Anne’s Mansions Lighting and Heating Company, 6 % £100 
Debentures, 99—101 nominal. 

Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 
fully paid, 53-6. 


y, Limited 
ce Cumula- 


Bank rate of discount, 2 per cent. (February 22nd, 1894). 


PROCEEDINGS OF SOCIETIES. 
Institution of Electrical Engineers. 

On THE RECENT DEVELOPMENT OF THE SinGLE-AcTInG HicH-SPEED 
ENGINE FOR CENTRAL Station Work. By Marx Rosinson, 
Member. (Abstract of a paper read May 9th, 1895.) 

Tue advantages of single action and of high speed are not limited 

to any one engine, and they may be described generally. An engine 

is “single-acting” when the steam acts only upon one side of the 
piston, the typical case being James Watt’s Cornish pumping engine, 
and this method of using the steam bas certain economic advantages 
in which a double-acting engine cannot share. At equal speeds, 
however, they are neutralised by the fact that, for a given power, the 
cylinder capacity has to be twice as great in a single- as in a double- 
acting engine, and it is not until the single-acting engine runs at 
twice as many revolutions as its rival that it has much advantage. 
This it is usually able to do, since it can be worked upon the “con- 
stant-thrust” plan, which the double-acting engine cannot be; that 
is to say, the piston rod can be kept pressing against the connecting 
rod, and the latter against the crank pin, not only throughout the 
working stroke, but through the retuin stroke as well; the working 
parts are thus always in compression, and merer in tension. The 
cross-head pin presses always against the same side of the bush or 
brass in the small end of the connecting rod ; the big end upper brass 
maintains constant pressure against the crank pin, never leaving it 
even momentarily ; the crank-shaft presses always against the lower 
main bearing brasses, never against the caps.* Of course, a single- 
acting engine is not necessarily a “constant thrust” engine, and 
special means have to be taken to make it so; the point is that these 

means are possible with a single-acting, and are not possible with a 

double-acting engine, and though it is a view which is contested, it is 

the opinion of the author, and certainly it is a widely-held opinion, 
that really high speed and “constant thrust” should, as a rule, go 
together, unless in special cases. 

A fast running engine is, for a given power, smaller and lighter 
than a slow one, while a large number of small impulses per unit of 
time give a more even turning moment than a small. number each of 
greater magnitude. By shorter exposure of the cylinder surfaces to 
successive changes of temperature, the loss by initial condensation is 
reduced, so that an unjacketed engine becomes as good as a jacketed 








wd single-acting engine can be run with the eps always in 
tension, and never in compression, with equal ease, but the contrary 
plan is practically the . 


one ; and for many purposes, as where direct coupling to fast running 
machines is required, and especially for dynamo driving, the high 
speed engine has which are of necessity admitted. 

It is ev.dent that a single-acting engine, in which there is absolutely 
no back-lash and no reversal of stresses, and which is otherwise 
rightly proportioned, will run freer from wear in its brasses than a 
double-acting engine at any but very moderate speeds. In the 
author’s opinion an ordinary double-acting engine is in danger of 
becoming troublesome if it is ran much more than one-third as fast 
as the speed at which a single-acting engine will run continuously 
and easily; will need very good design and careful attention if it is 
to run half as fast, and must be an altogether exceptional engine if 
it is to run two-thirds as fast, without giving comparatively frequent 
trouble. There would probably be no difficulty in finding in use 
many single-acting engines of, say, 80 or 100 I.H.P., running at 450 
revolutions per minute, which have had five years’ service and up- 
wards without one of the brasses being touched since the engine was 
first put to work, and it is a safe statement that if these brasses were 
now removed, in most of them no wear would be detected without 
careful measurement, while if, through unfavourable conditions of lu- 
brication or otherwise, appreciable wear were found, it would be 
absolutely without effect upon the good running of the engine. No 
such statement could be made of any double-acting engine; but for 
any purpose where the runs are limited to hours, or even to days, al 
ordinary double-acting engine of the same power would no doubt run 
at 150 revolutions without giving appreciable trouble. Such an 
engine, however, would have larger cylinder volume than the 450- 
revolution single-acting engine, and would suffer more from initial 
condensation, and it would hardly be trusted by most engineers for 
purposes (such as electrolytic work) in which an engine must run for 
many weeks, or even months, without stop. With special desigo, 
half speed, or 225 revolutions (giving equal cylinder volumes, but 
double exposure of the surfaces in each revolution) is also attainable 
by a double-acting engine; but few are likely to dispute the opinion 
that two-thirds speed—i.c., 300 revolutions per minute—is not a de- 
sirable speed for an 80-horse double-acting engine required to rua 
continuously for weeks or months together under commercial con- 
ditions. The author does not overlook the fact that double-acting 
engines are designed and made to run at even the fullest speeds 
aeons engines, and that by a combination of excellent design 
and workmanship, with a system of forced lubrication (oil is fo 
into the bearings by pumps), they are able todo so. _ t 

There are three important features in the particular type : 
single-acting engine; which has become, in this country at least, the 
type of the class: none of them have yet attracted as much atten- 
tion as perhaps they deserve. -They are :— 
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@) The special system of packing rings for pistons, valves, and 
lands. 
. b) The special provision for internal drainage. 

The Cornish cycle, or “ transfer plan.” 
All three are directly related to the single-acting principle. All, ex- 
cept the Cornish transfer, are peculiar to the Willans engine, and 
none of them could possibly be adopted in a double-acting engine, 
except the special packing rings, and those only by completely dupli- 
cating them upon each piston. All are of high value in promoting 
steam economy. 

Packing Rings (a).—One of Mr. Willans’s latest improvements in 
his engine was the system of packing rings shown in fig. 1, where a 





Vertical section through piston, showing rings, a and b, which break joint ; 
spring c for lightly forcing the rings outwards; spring follower plate, r, 
with holes through it admitting steam to the space behind the ring, c. 


Fia. 1, 


is the working end of the cylinder; the pressure in B, below the 
piston, is materially less upon the down a working) stroke than 
that above it, but on the up or exhaust stroke it is practically the 
same: it is never less, unless in the exceptional case of a looped 
diagram. There are two rings, a and b, breaking joint, and turned 
of the same thickness throughout, which exactly fit the cylinder 
before they are divided ; c is a cast-iron spring ring, turned eccentric 
and slightly too large for the cylinder: great care is taken to have 
true surfaces at ». The follower, Fr, is a thin steel plate, very slightly 
dished, so as to have a slight initial pressure upon the top of the 
rings. It is perforated, to let steam from a enter the space behind 
the spring, which it tends to push outward lightly during the up 





Two rings, a and b, breaking joint, and spring c. The steam presses against 
the inner surface of c.. Notre.—The thickness of the rings is exaggerated 
relatively to their diameter for greater clearness. 


Fig. 2.— PeRsPectiIvE View or Ser or Piston Rinas ComMPiers. 


stroke, comparatively strongly during the down stroke. The rings 
are held against the lower flange of the piston body, a, not only by 
the epring follower, r, but by the steam pressure on the top of the 
rings ; on the up stroke, when there is less pressure above the rings, 
their friction against the cylinder is sufficient to keep them seated on 
the piston body. It will be noticed in this system, first, that the 
outward pressure on the rings is relieved during the ineffective stroke ; 
and secondly, that the principle of “constant thrust” is applied to 
the rings as regards end-play. At all times, whether the piston 
moves one way or the other, and equally while it reverses its move- 
ment on the dead points, the piston rings are held closely down upon 
the piston flange, and there is none of that wear of the rings end- 
ways which tends to arise in all double-acting engines, owing to the 
friction of the rings causing them to lag bebind, so that they are 
pushed one way by the piston body and the other by the junk ring 
or follower. Even if wear arose (which under ordinary circumstances 
it cannot) the spring follower would follow it up: there would still 
be no hammering of the ring between the two sides of the groove. 
There is thus no increase of ring leakage; the longer the use the 
tighter the rings. The piston valves are on the tame system as 
regards constant pressure of the rings and other parts against each 
other, but they are not steam packed. They are separated by suit- 
able cast distance pieces, with their ends faced to lie against the 
rings. All are strung together upon a steel tie rod, with a kind of 
Spring washer under the nut at the end. All parts are free to slide 
upon each other sideways; all are designed to be held together, 
without the possibility of hammering upon each cther, by the pres- 
sure of the steam (in the steam chest) upon the uppermost valve, 


aided by the spring washer referred to. The gland rings, used in- 
stead of stuffiog boxes are upon exactly the same system as the 
main piston rings; they {are simply piston rings pressing in- 
wards instead of outwards, and guarded against end-play in exactly 
the same manner. Steam is admitted behind them as in the main 
pistons. 

Drainage (b).—For this purpose, in the Willans central valve 
engine the piston is dished downwards in the centre, not so much 
with the idea that the water lying on the piston will drain into the 
centre by itself, but to utilise the inertia of the water to drive it 
towards the centre during the rapid up-stroke of the piston. There 
is a ring of ports, H, H (fig. 1), in the trunk or hollow piston rod, 
flush with the surface of the piston, and, of course, moving with it, 
and during the whole exhaust stroke there is a rush of steam from the 
sides towards thes2 ports in the centre, sweeping over the face of the 
piston and assisting the action last referred to. In fact, the exhaust 
port is always in the best possible place for drainage; it is as though 
the exhaust port in the horizontal Corliss engine moved along the 
cylinder bottom so as to be always just ahead of the piston. The 
water is out of the cylinder before the port closes, nor is there any 


\ 


NN 


Fia. 5. 





clearance space in the port—that is, between the cylinder and the 
valve—where it could lie ; there is practically no clearance. It is an 
ideal exhaust arrangement, and there is no apparent possibility of 
applying either it, or anything else as good, toa double-acting engine. 
It is probable that it involves a saving of about 15 per cent. in the 
steam consumption, in comparison with other vertical engines in 
which ordinary slide or piston valves are used, common to admission 
and exhaust. In fig. 1 the central valve, nu, is shown in its relatively 
highest position; the exhaust steam (and water) are passing away 
into the space B, as shown by the arrows, through the ports, H, H, 
and K, K. B is, of course, the receiver; it is, in one sense, the ex- 
haust chamber of the working cylinder, a, in another sense the steam 
chest of the succeeding cylinder, if there be one. It will be under- 
stood that when the valve, L, is below the ports, H, H, steam passes 
into the cylinder from the upper part of the hollow piston rod. 

The “ Cornish Cycle.’—In the Cornish single-acting pumping 
engine the steam acts only on the top of the pi:ton, the space below 
being at the time in communication with the condenser. To de- 
velop the power of the engine it would only be necessary to open 
communication during the up-stroke between the upper end of the 


Fig. 6. 














Fia. 7. 


cylinder and the condenser, and to maintain communication perma- 
nently between the lower end and the condenser: the piston would 
ascend in equilibrio, with vacuum on both sides of it. Viewing the 
upper end of the cylinder by itself, this is exactly what takes place 
in every ordinary double-acting engine, and the whole arrangement 
described, including permanent vacuum below the piston, is the most 
obvious and natural arrangement for a single-acting engine. In 
Watt's Cornish engine there is, however, another valve which cuts off 
the space below the piston from the condenser, at the moment when 
the steam above the piston commences to exhaust, and the exhaust 
takes place from above the piston into the space below it, and not 
direct to the condenser; the piston still ascends in cquwilibrio, but 
with higher pressure steam on each side of it. By this syetem Watt 
raised his pumping engine to a pitch of excellence never attained by 
his later double-acting engines ; in fact, so economical (for a simple 
engine) is the old Cornish engine, that in the controversies attending 
the introduction of the modern compound engine, the former was 
quoted to show that a simple engine could work as economically as 
acompound. The claim was excessive, except at very low pressures, 
but neither side realised that the Cornish engine is ot a simple 
engine—it is half-way to a compound. Fig. 5 is a theoretical dia- 
gram from a simple engine in which the working cylinder opens 
alternately to the boiler and to the condenser. If it is also single- 
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acting, and advantage is taken of that fact to introduce the Cornish 
cycle, the two diagrams given in fig. 6 are obtained from the two 
ends of the cylinder, instead of the single diagram in fig. 5. There 
is the same expansion in a single cylinder, but the range of tempera- 
ture in it is only from admission temperature to release temperature, 
and not to condenser temperature. In other words, though the ex- 
sion is in one stage, the fall in temperature is divided over two: 
ence a great reduction in initial condensation, and marked economy. 
It is obvious that with modern pressures it would be better to 
compound the engine—to give it one smaller cylinder and one larger, 
and add to the diagram the piece shown in dotted lines in fig. 7, 
while making the division of temperatures more equal, as is also 
shown in fig. 7. But whether the engine be simple, compound, or 
triple expansion, if it is single-acting there will always be one 
pas Rg viz., the last of the series, to which the Cornish cycle may 
be applied. Mr. Willans a: “Ye itin his engine when circumstances 
were favourable, and he ed it the “transfer plan.” The steam, 
when it exhausts through the central valve from the upper to the 
lower part of the low pressure cylinder, does not pass away at once to 
the condenser; it remains in the cylinder (offering no material oppo- 
sition to the movement of the piston, because the two sides of the 
piston are in free communication), and passes to the condenser during 
the succeeding down-stroke. It adds to the engine another stage of 
temperature division, though not of large range, and so lessens the 
range in each of the others. 
(To be continued.) 


Discusston ON Pror. Ewrna’s Parser ow A MaGnetic TESTER. 
Read on April 25th. 


The Cuatrman (Sir David Salomons), after proposing a vote of 
thanks to the author, which was carried by acclamation, and con- 
gratulating him upon his recovery from his recent illness, said they 
had just heard a paper which would have been most welcome to them 
three or four years ago, but it was better Jate than never. He was 
sure that those who were engaged in laboratories would find such an 
instrument as that described most valuable, but their appreciation of 
it would be as nothing compared with that of the manufacturer and 
engineer. There was another class which would greatly benefit by 
the result of Prof. Ewing’s work in this direction, and that was the 
consumer of electricenergy. Anything that would improve apparatus 
for the production of electric energy would cheapen its cost to the 
public, and would be welcomed by the electrical industry as well as 
by engineers. He had recently seen a masterly report (by Prof. 
Fleming) showing the extreme importance of the quality of iron in 
transformers. _ If the shareholders in an electrical company got their 
bread when the iron was-at its present value, in the future they 
might expect to get their meat and dessert. 

Dr. FLEMinG said it was impossible not to admire this ingenious 
solution of a practical problem which Prof. Ewing had brought 
before them. He thought it possessed three important recommenda- 
tions for a workshop method. In the first place it was independent of 
steadiness, for it appeared capable of being performed even on that 
table; then it worked with small samples; and, in the next place, it 
occupied a very short time. These were certainly three very great 
advantages from the point of view of workshop use. They knew 
perfectly well in going through the process of evolution an instru- 
ment like that passed through a number of stages before it arrived at 
the perfection to which the inventor brought it before bringing it 
before the public, and no doubt Prof. Ewing has made many differ- 
ent forms of the instrument before he reached that one. One would 
like to ask him why he preferred to revolve the specimen and not the 
magnet. No doubt he had tried the latter method, but at first sight 
it, D po seemed the simpler thing to do to revolve the magnet 
and have a specimen consisting of discs of iron suspended by torsion 
wire, or some such arrangement as that, which would then be deflected. 
That might have some advantages, but, perhaps, Prof. Ewing would 
tell them there would be some disadvantages as well. One thing 
easy to test in that form would be the effect of temperature on 
hysteresis. It must not be forgotten that the hysteresis 
losses in iron varied very considerably with temperature. In 
transformer tests he had found the differences of hysteresis 
loss in the transformer taken quite cold and taken at 100° C., which 
would be the temperature after it had been some time connected 
with an open circuit, as much as 12 to15 per cent., and that was 
certainly an important difference. Then again, although this was not, 
of course, a suggestion for an improvement, it was an obvious 
variation to make the field revolve in two or three different ways. 
One would like to be assured that in the use of the instrument the 
brass clamps holding the specimens together did not have any cur- 
rents set up in them. That, no doubt, Prof. Ewing had tried by 
putting a dummy in and revolving it. It would, of course, be an 
important application of this instrument to test that question which 
had exercised the minds of many of them, whether there was a time 
increase in the hysteresis loss in iron by use. That had been dis- 
cussed a good deal in the pages of the technical journals, and many 
experiments had been made, amongst others by Prof. Ewing himself. 
This certainly did not occur in all transformers, but it seemed that it 
did occur under certain circumstances in some. If iron aged, not as 
port wine, by way of improvement, but by way of deterioration, then it 
was not of much use to wrangle about very small differences in core 
losses when large ones might be brought about by use. These were 
important practical questions, and any instrument which facilitated the 
solution of them would be of very great value. Noone whohad used 
ballistic methods in laboratories was in love with them, and he was 
sure that Prof. Ewing had earned their thanks by adding one more 
instrament to their means of attacking those problems in magnetism. 

Prof. Canzy Foster said he would like to echo what Dr. 
Fleming had said as to the beauty of this instrument, and 








he would like to ask one or two questions about it. At 
first sight it occurred to one that it would be possible to deflect 
a magnet like that, so delicately suspended, by causing even a 
non-magnetic body, say a piece of wood, to revolve between the 
poles, since anything rotating between the poles would act as a fan and 
would blow it round ; but no doubt Prof. Ewing knew all about that 
and would know how to make allowance for it, if any such effect was 
appreciable. Another point that Dr. Fleming had mentioned was 
that of time lag or magnetic viscosity, which would, he imagined, 
act in the same way as true hysteresis, and it was not obvious that 
this instrument would distinguish between the two effects. This 
again was a point that could not have escaped Prof. Ewing, and 
he merely asked him to add to the information he had given them 
by saying how it did affect the results. 

Prof. AYRTON said there was one thing which charmed him about 
this instrument, especially as it had been made by a Cambridge 
professor, and that was, that an observer had simply to turn a handle, 
the instrument, as they could see had a slot, and if they possessed 
the necessary penny it achieved the desired result. Certainly, if all 
one wanted to do in testing iron was to ascertain approximately the 
hysteresis, no better instrument than the one on the table could be 
used ; if, however, one wanted to know the hysteresis for different 
inductions, was it quite right, as Professor Ewing had said, to assume 
that the ratio of the hysteresis of different irons with different induc- 
tions was the same? He had rather implied in the paper that it was 
so, but if he remembered in his (Professor Ewing’s) own paper pub- 
lished with Miss Klassen, he gave results from various irons, and from 
those results it might be seen that irons which might be said to have 
the same hysteresis loss at an induction of 4,000, varied by 8 per 
cent. at an induction of 8,000, and by 12 per cent. at an induction of 
2,000. If they wanted to know the hysteresis loss accurately at 
different inductions it was necessary to experiment at those different 
inductions with each specimen of iron. Where the hysteresis varied 
by hundreds per cent., 12 per cent. might, however, be considered as 
of no importance whatever. Therefore they would experiment at 
one induction and assume that the hysteresis losses for different 
specimens of iron at any other induction would bear the same pro- 
portion as at the induction with which they had tested. There 
was another point which must not be forgotten, and that 
was that, to the designer of a dynamo or of a transformer, 
hysteresis was not all that he wanted to know. It might seem 
a roundabout way to measure the permeability if they only wanted 
to know the hysteresis, but if they wanted to know the permeability, 
and he did not see how they could make the calculation unless they 
did, it did not seem a roundabout way of getting hysteresis loss by 
first measuring the permeability. Then came the question, could they 
get the permeability of iron easily, or must they resort to the time- 
honoured ballistic galvanometer? In the beginning of Professor 
Ewing’s paper he rather implied that they could not get the hysteresis 
quickly by first finding the relation of magnetism to magnetising 
force. That, however, if he might venture to say so, had not been 
quite his experience. Some years ago he wanted to see if it was not 
possible to make an instrument which would enable him to get the 
B.H. curve quite quickly. His object in designing the instrument 
was to make something which would be acceptable to mechanical 
engineer students, some of whom worked in his laboratory. The 
mechanical engineer did not care particularly about the vagaries of 
a ballistic galvanometer. So it occurred to him that the simplest 
plan was to make a little separately excited dynamo with massive 
pole pieces and a very narrow air gap, and use the specimen required 


to be tested as the yokeof the dynamo. The rod or sheet to be tested - 


was simply passed through the magnetising coil and clamped down, 
and formed, in fact, the yoke of the machine, and in circuit with 
the magnetising coil were accumulators, an adjustable carbon resistance, 
an ammeter and a reversing key. Then there was an armature of the 
Paccinotti type rotated by a little motor at a fixed speed. Attached 
to the brushes was a voltmeter, and there they had the whole 
apparatus which had been constructed under Mr. Mather’s superin- 
tendence. The ammeter measured the magnetising current and the 
voltmeter the induction, and by altering the carbon resistance so as 
to cause the magnetising current to have a number of different values 
plus and minus, in a few minutes they got a series of points in 
the B.H. curve. The observation was not taken by the swing 
of a ballistic galvanometer, but by a perfectly steady reflection. 
It had the disadvantage compared with Professor Ewing’s instrument, 
if they only wanted to know the hysteresis, that they had to take the 
area of the B.H. curve, but if they wanted to know both the permeability 
and the hysteresis, then they got it by that method. Alsothey could 
make their experiments between any limits of plus and minus induc- 
tions they liked, so that they could obtain a series of those B.H. 
curves for the particular specimen of iron in at any rate half an 
hour, and in that way anybody could, with an instrument 
that he could make himself with an ammeter and a voltmeter, 
and a little motor that would drive his little machine at a con- 
stant speed, make a complete investigation on the samples of iron 
without any trouble whatever. Of course it was not nearly so simple 
an instrument as the one on the table, and he re that if they 
merely wanted to make fairly approximate measurements of hyste- 
resis, the latter was certainly the better of the two. 

Prof. G. Forpes said it certainly was a great thing to have got 
out so perfectly simple a thing. In transformer work there was no 
doubt hysteresis was the great thing to look after; the permeability 
was good enough in a piece of iron that had good hystetesis. The 
instrument commended itself to them because it was a thorough 
working instrument—a practical instrument for testing samples tuat 
were being used in manufacture. It was essentially, he should say, 
not a laboratory instrument. While it was admirably adapted for 
the measurements they wished to make in the shops it was not, he 
thought Prof. Ewing would admit, the most aetna instrument that 
could be obtained for laboratory work. He (Prof. Ewing) would 
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aes the methods for obtaining hysteresis that he had already 
so well brought out in previous years. There were some points about 
the instrament which, to him, were a little unintelligible, and, per- 
haps, they were so to others, and he trusted that, attention having 
been drawn to them, Prof. Ewing would enlighten them a little more. 
He was a little bothered about that 4,000 density induction. It was 
alittle difficult for him to see that it ought to be 4,000 induction in 
each case whether they had four strips of iron or eight. 

Prof. Ewina: It is not at all. It is only 4,000 induction when 
there are seven strips. If you diminish the number of strips you 
increase the intensity of induction. You slightly diminish the total 
induction, but the total amount of work consumed in hysteresis 
remains nearly constant. 

Prof. Forbes said his notion was simply that the action that took 
place at the ends, the leakage of the magnetic lines of force round 
the ends of the magnet, must obviously produce considerable distur- 
bance when they varied the number of strips; but that had been 
thoroughly taken care of by Prof. Ewing, and any such criticism of 
the instrument, as compared with scientific instruments, was utterly 
valueless when they considered the instrament for what it was, that 
was for giving practical tests within a close approximation, and the 
straightness of those lines in fig. 2 was sufficient for all practical 
purposes. He did think, though, that Prof. Ayrton had hit upon a 
point as to the density, the strength of the induction in the samples of 
iron under consideration, that it was very important to have different 
density, different magnetic inductions, and they could not very well 
trust them as being proportional in different specimens of irons at 
different densities, and that might be a little source of error; but he 
had no doubt that Prof Ewing held that the variations were not 
sufficient to be of any importance in comparison with the enormous 
variations that they had to consider between different qualities of iron. 
For the same reason he presumed that Prof. Ewing considered it 
quite immaterial whether the strength of the field-magnet diminished 
with age, so long as it did not become really bad, so long as it did not 
fall more than 50 per cent. or so he supposed he would consider the 
result practically the same, because they must remember they were 
always comparing the sample with the standard sample, and that 
was rather a check on the calibration of the instrument. 
Dr. Fleming drew attention to the possibility of eddy cur- 
rents in the brass work, and he (the speaker) would suggest 
that the eddy in currents in the iron itself might possibly 
also be quite perceptible. If they were they would probably appear 
immediately upon considerably increasing the speed of the instru- 
ment, and if they could vary the speed very largely without altering 
the values so as to give very erroneous results, he thought that that 
source of error was pee ag of no importance. He did think, 
however, that he would prefer that explanation of eddy currente in 
the iron rather than the explanation Prof. Ewing gave as the reason 
why the straight line in fig. 3. which covered the whole observations, 
did not pass through the zero. Obviously, if the iron were perfectly 
without hysteresis there would be a certain amount of work done 
owing to eddy currents at the zero point, and that would not be 
shown by the ballistic method, and that would account for the 
deviation of the straight line from the zero point. The instrument 
was a perfectly beautiful one, and one for which they had been 
waiting for a long time. When he heard that Prof. Ewing was 
getting out such an instrument, and before he knew the method on 
which it was founded, he recalled the apparatus which Prof. Elihu 
Thomson made some years ago and which, he believed, was being 
made by the General Electric Company. Prof. Thomson cut his sheet 
iron into circles and built them up into a small cylinder, mounting 
them on a pivot, and retaining them in position by a spiral spring. 
He then rotated, as Dr. Fleming suggested, a field round the iron 
cylinder and measured the deflections produced in the cylinder by 
the torsion due to ve the restraining force being the force of 
the spring and the deflection being proportional to the force required 
to overcome that. The apparatus were somewhat similar, but com- 
paring the merits of the two he thought probably this was much the 
simpler and better. 

Mr. A. Srmmens said he would remind them that he brought 
some results of hysteresis before the Institution three years ago, 
where the results were measured by the ballistic method, and 
he might say that they had still continued, and probably should 
continue, to use that method, although they would probably obtain 
some of these instruments of Prof Ewing’s. Prof. Ewing had himself 
said in the beginning of his paper that specimens cut from the same 
plate might vary considerably, and he also said that the treatment of 
the specimen was of great importance. That was precisely what they 
had found—that if they wished to determine the hysteresis of any 
specimen they must notdo anything with it. They dare hardly look 
at it or it would change its hysteresis altogether. Prof. Ewing said 
that when he bent his strips into a ring in calibrating his instrament 
he had to anneal the ring to the previous state of the iron; but from 
experiments they had made he did not think they could get the state 
of the iron back again by annealing. They had had a very sad 
experience, and perhaps it might serve as a warning to others. They 
might remember that he spoke very hopefully of a cable transformer, 
a transformer to be made on the cable machine, where a strand of iron 
was to be made and spun round with the primary and secondary 
conductor. They found that it was simply impossible to make 
this cable transformer sufficiently good as regards hysteresis, because 
however good the individual wires were which were received from 
the manufacturers, the mere fact of laying them up in a strand, the mere 
manipulating of them, destroyed their magnetic qualities, and the 
hysteresis increased to such an extent that these cable transformers 
were of no use whatever. He spoke of this because he wanted to point 
out what he considered was the only drawback in this instrument, and 
that was the filing of the specimens. He was perfectly certain that 
if a millimetre more or less were filed it would at once make the 
results of the readings quite different. As he said at the commence- 








ment, asa rule if very accurate scientific results were required the 
ballistic method was the safest. Now, Prof. Ewing had reproached 
that method with being slow and not easily performed. Of course, if 
they took the man in the street and asked him to take readings ona 
ballistic galvanometer they would not succeed; but if they took 
people who had been educated as electrical engineers, who had passed 
through the electrical testing room, and who knew how to read a 
galvanometer they could make those tests very quickly, and he would 
say that with the apparatus as arranged in his firm's works the 
readings of a specimen could be completed in half an hour, about the 
same time that Prof. Ayrton mentioned his instrument would take to 
give a complete curve. 

Prof. Ayrton: I said half an hour fora series. One single curve 
could be taken in three minutes. 

Mr. SremeEns continued that he meant 'to say they could get the 
complete information in about half an hour. He certainly thought, 
however much this treatment of samples might affect them, the 
instrament was a remarkably handy one and would certainly be 
extensively used in the profession. 

Mr. S. Z. pE Ferranti said the beauty of the instrament shown, 
and its perfect adaptability for the purpose for which it was most 
generally required, namely, the testing of transformers so much 
impressed itself upon his mind that he was immediately seized with 
a desire to know where it was made, where it was on sale, and how 
much it could be bought for; but this idea was rather dispelled when 
Prof. Ayrton came along and showed them another instrument. He 
immediately thought it might be necessary to have both. He, 
thought, however, from the various remarks made by the different 
speakers that the instrument which Prof. Ewing had shown, coupled 
with the accurate means of reproducing samples without varying the 
class of treatment, would serve the purpose most perfectly for every- 
thing one could want in the way of transformer work. He would 
suggest it would be more accurate to properlv stamp the sample than 
to cut it, which involved a certain amount of bending. 

Mr W.B. Esson said if it did all that Prof Ewing said it would, this 
was the instrument they had been waiting for foralong time. He 
thought it was only a manufacturer who could appreciate at its true 
value an instrument of the kind, for the manufacturer was heavily 
fined for every excess watt that was lost in the iron of his trans- 
former. Although it was true, as Prof. Ewing would admit, that it 
did not give tests of the same exact scientific accuracy as the 
ballistic method, he could conceive no instrument more adapted 
for rapid pass tests for bulk iron, such tests as were required in the 
factory. Anybody could use it: he thought it might be safely 
entrusted to the foreman of a transformer shop. 

Mr. Batty said he had been trying some experiments with a 
rotating maznet for a somewhat more scientific purpose than that of 
Professor Ewing, and it was with considerable disappointment that 
he found that Professor Ewing had applied the principle so satis- 
factorily fora useful purpose, whereas he (the speaker) had not. He 
thought the only purpose for which he could use a magnet with a 
rotating field was to test armature iron, and he had not considered 
that the testing of the iron of armatures for hysteresis was of 
sufficjent importance to bring out a commercial instrument, as it did 
not much matter to a small amount what the hysteresis of armature 
iron was. He was thinking for some time of an instrument to read 
hysteresis by direct deflection produced in an alternating field, but he 
was beaten by the problem, and he must congratulate Professor Ewing 
on his success. There were one or two points about which he should 
like to make inquiries, as he would not have expected the instrument 
to work so well as it seemed to do. Considering diagram 2 and 
the immaterial thickness and size of the plates, it was quite easy 
to see how the induction of the iron stayed constant, supposing the 
samples were of the same size and the permeability varied, but if they 
increased the thickness of the sample, there were two possibilities : 
either the induction density would remain constant and the total 
induction be increased, in which case the total hysteresis would also 
be increased; or the total induction would remain constant, when the 
density would be diminished and the hysteresis per unit volume 
would be still more diminished, the result being a diminution of the 
total hysteresis. Probably both effects occurred to some extent and 
more or less neutralised each other, as was indicated on curve No, 2, 
but it seemed risky to trust to this balance always being main- 
tained. He would like to ask Prof. Ewing whether he had con- 
sidered the effect of demagnetising while the sample was at right 
angles to the poles of that magnet. When it was away from the 
poles, before it got to the other poles, it must demagnetise itself; 
it was only a short piece of iron, and there must be a certain amount 
of demagnetisation, and therefore the repulsion when it got to the 
opposite ‘pole would be less if it had demagnetised itself slightly. 
Of course, if the demagnetisation was the same in all speci- 
mens, it would not matter, because it would be included in the constant 
of the instrument, but it was not. It depended on the retentiveness 
of the iron, and he thought that was a possible explanation of the 
variation of that line in fig. 3. Prof. Ewing pointed out that the 
points low down showed apparently a greater value for hysteresis 
than on the ballistic galvanometer. He would suggest that one 
possible explanation of that difference was that the iron in tke 
lower case had not demagnetised itself so much. Good iron 
demagnetised itself less than bad iron, and therefore. the higher 
points actually gave somewhat too low a value for hysteresis.. He 
thought that might be one reason; there might doubtless be others. 
Some acted in one direction and some in another; eddy currents 

certainly would increase the deflection, and how big they were it was 
difficult to say.. He was rather surprised to hear that Prof. Elibu 
Thomson had applied the rotating field idea; he had thought that 
Prof. Ewing and himself were the only persons who had used it. 
So far as he could judge. Prof. Thomson’s instrument was exactly 
the same as his own. 
Mr. A..P. Trorrzr said he did-not quite understand whether or 
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not Prof. Ewing annealed the specimens. The specimens seemed to 
be so much smaller than those used by most people in testing iron, 
and he thought that the hardening of the edges by shearing ought to 
be allowed for. 

A Mempepr asked whether the results were quite comparable 
with the results obtained with a transformer working at a com- 
paratively high frequency, say at 100, where the iron loss was 
not only made up of hysteresis, but of eddy currents too, the eddy 
curreut3 increasing with the square of thefrequency. In ascertaining 
the actual losses in a transformer it would be interesting to take a 
sample of iron and compare the loss in an actual transformer with 
the losses Prof. Ewing obtained with this instrument, thus obtaining 
the increase in loss dué to eddy currents. 

Prof. Ewrna, in replying, said Dr. Fleming had asked why he 
had selected a form in which the specimen revolved rather than the 
magnet. The — he mentioned was a very important one, and was, 
in fact, carefully considered by him in the early experimental stages 
of the instrument. At one time he had almost definitely made up his 
mind to use the revolving magnet and fixed specimen, and it was not 
until some further considerations came out that he began to use the 
revolving specimen and fixed magnet, which he found was very much 
to be preferred. If the specimen were made to be the stable body 
which indicated a deflection through the rotation of the field magnet, 
then, of course, it would be necessary that the specimen should always 
have precisely the same amount of mechanical stability. Now in 
putting specimens into a carrier it was not a little difficult to ensure 
that they should have the same amount of mechanical stability always. 
The deflected body should be a thing which did not have to be handled, 
and the parts of which did not have to be varied. That was the 
principal thing, but there were several other minor considerations into 
which it was not necessary togo. Whenhe found that the instrument 
would work out in a convenient and practical form in this way, he 
was satisfied to leave well alone. Another point which had been 
raised by Dr. Fleming, and also by Professors Carey Foster, and 
Forbes was the influence of eddy currents and fan action on the 
deflection. As regards fan action one could easily see that there was 
no material effect by turning the carrier round when the specimen 
was one of wood or vulcanite. After all the magnet, although it had 
not a large amount of stability, was not so very delicately poised as 
they might think. As regards eddy currents, he thought he had 
mentioned sufficiently fully in the paper that when the speed of the 
—- sample was increased, even to the extent of about doubling 
it beyond the speed necessary to get a steady reading, they did not 
find any appreciable increase in the amount of the deflection, and to 
his mind this was quite sufficient proof of the unimportance of the 
eddy currents, seeing that their effect would increase in proportion to 
the square of the speed. If they turned the sample quite slowly 
they could see the individual impulses which the magnet received 
with every passage of the sample. Turning it a little faster, those 
impulses blended into a continuous deflection, and turning faster still 
they failed to see anything but a steady position on the part of the 
pointer, and that position was just the same as it was at first. 
There was no appreciable effect of eddy currents within the limits 
of speed that were necessary for the purpose of testing; and this ap- 
plied, of course, both to the eddy currents in the brass work and in 
the iron itself. He should add that the brass work was made with 
the view of diminishing eddy currents in it as much as possible. Dr. 
Fleming spoke of the laboratory uses of the instrument, and he was 
very glad he had done so, because eeveral other speakers seemed to be 
rather under the impression that it was a workshop instrument and 
nothing else. Primarily, of course, it wasa workshop instrument, but he 
must say that during the last two months he had found it a very 
interesting laboratory instrument as well, and he thorght it would be 
found so by others. After having had a good deal of experience in 
testing by the ballistic method and now also by this, he must confess 
a distinct preference for this new one over the ballistic for all except 
comparatively few purposes. There were many points which could 
be inquired into with much greater facility where the process of 
testing was short and simple as it was here, than where it was so 
elaborate as it necessarily was in the ballistic method. If they 
wanted, for instance, to take a large sheet of iron and investigate the 
extent to which different parts differed from any other in respect of 
hysteresis, they could cut it up into strips and test the whole bundle 
in a few minutes by this iastrament. To perform the same inquiry 
by the ballistic method would require several days of work. Only 
the other day the manager of a central station asked him to test a 
sample of iron taken from an actual transformer used in the station 
system for several years. He was distinctly unwilling to apply the 
ballistic method to it on account of the time required, but in a few 
miuutes he had cut this iron into a number of strips, put them into 
the machine and tested them. He then had the curiosity to anneal 
these same specimens, and the effect was to remove just 49 per cent. 
of the hysteresis, leaving 51 per cent. of it. Whether this meant that 
that particular iron had been put into the transformer unannealed, as 
was probably the case, or whether the use of the transformer during 
the years it had been employed had had the effect of deteriorating the 
iron to that extraordinarily large extent he was unable to say. That 
was only one instance which might be cited to show that there were 
many questions that might be quickly and easily answered with an 
instrument of this sort which could scarcely have been answered by 
any other method of testing, except by a much larger expenditure of 
time and trouble. Again, he looked forward to making inquiries into a 
subject which had engaged the attention of Mr. Mordey and others, 
the influence of prolonged heat on iron. A point mentioned by 
Mr. Siemens was whether successive annealings of iron always brought 
the iron into the same physical condition as regards hysteresis. His 
own experience was that as long as the annealing was done in the same 
way, by holding the specimen in a gas flame for a few minutes and 
by coo ing in the air, it did produce the same result each time, but he 
could quite believe that annealing in a furnace and keeping the iron hot 


for a long time might have a very different effect indeed as regards 
hysteresis from that which annealing in a small gas flame would have. 
He was a little at a loss to understand Prof. Ayrton’s surprise that 
an instrument hailing from Cambridge should be simple and practical. 
Prof. Ayrton was quite right in saying that the ratio of the 
hysteresis at various inductions was not absolutely the same in 
all specimens of iron. He (Prof. Ayrton) had quoted some 
figures which the speaker at that moment was unable to verify, from 
the paper published jointly by himself and another some years ago. 
The 8 percent. alluded to, he thought, must have been between extreme 
cases and not between the general mean and any individual case. The 
general mean table of figures which he had given that night was an em- 
bodiment of a much larger number of tests than those mentioned in the 
paperreferred to by Prof. Ayrton. 1t included a large number of some- 
what recent tests and referred more particularly to transformer iron and 
not to other sorts of iron, and he thought it would be found that the 
ratio of induction in various specimens of transformer iron did not 
exhibit very large differences at different inductions. If they took 
such an induction as 4,000 asa generally convepient mean it would 
be fairly enough applicable to much of the transformer work and they 
might fairly pass to inductions somewhat higher and lower than 
that by means of the table of figures he had quoted. Again, Prof. 
Ayrton had said that the hysteresis was not all that was wanted. 
Now, as regards transformer work, he ventured to think, it was 
hysteresis that was wanted and practically nothing else. It was 
true that there was no very precise relation between hysteresis and 

ermeability beyond this, that if they had a sample with very little 
Sooners they might safely take its permeability for granted, that 
indicated the general position of the maker of transformers. 
Prof. Ayrton described a convenient instrument of his own and Mr. 
Mather’s, which might very possibly facilitate the testing of iron if 
one wished to find the B.H. curve ina manner similar to the ballistic. 
He said that if they took the B.H. curve the thing was done. It was 
not done; when they got the B.H. curve after a good deal of solid 
work, they then had to take the results home and reduce 
them to absolute values, draw the curve and measure its area. 
That method did not commend itself if the information that 
was really wanted could be got by turning a handle. He was 
much interested in Prof. Forbes’s notice of Prof. Elihu Thomson’s 
instrument, which seemed to be of a closely similar character to the 
experimental apparatus used with such remarkable success by Mr. 
Baily in establishing his important discovery regarding the 
disappearance of hysteresis in a revolving field at high induc- 
tions. Mr. Siemens raised a very important point in saying he would 
hardly dare look at a specimen without altering its hysteresis. It 
was perfectly true that it was most difficult to deal with iron in any 
way without producing some small effect, sometimes a large effect, on 
its bysteresis. He thought probably anyone who wanted to use this 
instrument would punch his specimens to the exact size he wanted, 
and treat them in the same way as transformer stampings were 
themselves treated. But Mr. Siemens seemed to exaggerate the 
difficulty of preparing the samples. Many of those samples were 
not annealed after being cut and were not materially deformed 
in cutting. Mr. Ferranti asked where the instrument could 
be got. That was a delicate question to answer and he had 
had to consult the chairman as to whether it was legitimate. He 
had to inform them that they had not been able to get it anywhere 
for it had not been on the market before that night, so that this 
instrument might be said to still have the bloom on the prach; but 
from the following day the instrument would be on the market, and 
if Mr. Ferranti consulted Messrs. Elliott Bros. he would soon obtain 
an answer to the question which he (Prof. Ewing) must pass 
over. Mr. Trotter asked whether the specimens were annealed, 
but that question he thovght he had already answered. The 
samples which had to be tested should, as far as possible, be tested 
in the same state as the stampings they were intended to represent 
and should be subjected to the same treatment. 





TESTS OF GLOW LAMPS, AND DESCRIPTION 
OF THE MEASURING INSTRUMENTS EM- 
PLOYED.* 


By Pror. W. E. AYRTON, F.R.S., anp E. A. MEDLEY. 


(Continued from page 596.) 


It is known from preceding tests (see the Electrician, July 15th, 
1892, for example), that the light given out by a new glow lamp varies 
approximately as the seventh power of the pressure when the pressure 
is something like the normal pressure forthelamp. Now,as the groups 
of lamps that we tested at 100, 102, and 104 volts, respectively, were 
selected so that each group gave practically the same light initially 
when tested at the same pressure of 100 volts, it was to be expected 
that the three groups run at the three different pressures would follow 
the law for the light given out by the same lamp when used at 
different pressures. 

And this is practically th2 case, for if Lo, Lyo2, and Ly, be the 
number of candles emitted by the three groups of three lamps each, 
we see from the curves on fig. 10 that at the start 


Lio = 26°3, lion = 30°6, Lio = 32°5; 


Li02 Li04 
° oe . =e 1°24. 
‘ho 1:16, and — 








* Paper read before the Physical Society, January 11th and 25th, 1895. 
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Hence the light is roughly as the seventh power of the pressure at 
the start. 

But after the lamps have been glowing for 100 hours, this relation- 
ship no longer holds, for, after 100 hours from the start, we see from 
the curves on fig. 10 that 


Iho = 339, Ino = 3411, Lo = 39°8, 
or tom  g fam Ws. 
Lio 1, Li00 aay, 
so that the light varies only as something like the fourth power of the 
ressure. 


On the other hand, if we consider the results of the preliminary 
tests recorded in fig. 10a, we have at the start 


Iy00 = 24'8, Lio. = 28°7, Lin = 39, 
so that Loz _ 116, = 121; 

Li00 
while after 100 hours’ run 

Lioo = 331, Liog = 38, Lin 43°3 ; 
so that Lioz “te L104 

Lio 1:15, “oes 131. 


In this case, then, the law of the seventh power holds roughly not 
only for the light given out by the three groups at the start, but also 
at the end of the first 100 hours’ run. 

The following table gives the analyses of the chief results shown by 
the curves on figs. 10 and 10a :— 


Lio 
Li00 
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(2) An Edison-Swan lamp marked 100—8, when run at 100 volts, 
will give an average illumination during its whole life of about 10 
candles, and will absorb an average power of about 43 watts per 
candle, so that such a lamp must be regarded as a 43-watt lamp, and 
not a 30-watt lamp as is not unfrequently stated, this difference in 
power being about 43 per cent. 

(3) An Edison-Swan lamp marked 100—8 may, when run at 100 
volts, emit during a large portion of its life a light of as much as 
11-7 candles, and absorb a power of about 44°6 watts, which is about 
44 per cent. greater than the nominal 30 watts. 

These last two facts are of great importance to dynamo construc- 
tors when specifying, as is frequently done, the number of lamps of 
a given type to which a given dynamo can supply current without its 
becoming too hot. For if, in making such a calculation, it be assumed 
that an Edison-Swan 8-candle-power lamp absorbs the nominal 30 
watts, that is 3°75 watts a candle, instead of the 44.6 watts which our 
tests show that such a lamp actually absorbs during a long portion of 
its life, the current will be 44 per cent. greater, and the rate of heat- 
ing of the dynamo 108 per cent. greater than was anticipated. 

(4) Groups of new Edison-Swan lamps marked 100—8, if selected 
so as to give the same light at 100 volts, will, when new, emit a light 
which is roughly proportional to the seventh power of the pressure 
applied tothem. But after a run of 100 hours this rule connecting 
light and pressure may or may not hold. 

The rise in candle-power with time, which occurred during the 
early part of the life of all the Edison-Swan lamps which we tested, 
may be noticed also in the collection of curves published by Mr. 
Feldman in the Electrician, November 29th, 1892 (fig. 11). But there 
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Preliminary tests. | Later tests. 

Pressure in volts maintained between lamp terminals ... 100 102 | 104 100 | 101 | 102 104 
Duration of test, in hours ... oe os one ine 110 | 110 | 110 1,82 1,34 1,820 460 
Initial candle-power per lamp as ws ave ss 8:23 9:57 | 10 877 8°83 102 11 27 
Initial watts per candle als evs ove = ree 4°72 4°37 4°20 479 480 4°22 3°89 
Largest candle-power per lamp __... oe oe oe | Sau 126 145 11°67 10°23 11°67 135 
Percentage rise in candle-power at the beginning eo. | 350 319 450 | 33:1 15°5 14°4 19°8 
Percentage rise in current at the beginning 2 we 7:55 487 | 743 5°87 4°28 3:97 3:4 
Smallest watts percahdle ...  ... ies abe és 3°74 348 | 312 382 43 3°82 3°33 
Average candle-power per lamp during whole run oe — ae 100 94 107 121 
Average watts per candle during whole run 4°35 4°68 412 36 
Lives in hours of lamps broken during run att ad . —— ° betty : “ry gag gh 

— 1,248; 863; | 1,340; 1,340| 1,148; 898; 165; 222; 
Lives in hours of unbroken lamps ... , os { 653. 1,340. 572. 364. 
Number of lamps included in striking averages ... 


Although, as already: stated, the number of lamps that could be 
supplied with power every night at the Central Technical College was 
limited to nine, and although, therefore, the total number dealt with 
in the investigation was small, the curves on figs. 10 and 10a, and the 
results given in the preceding table, are quite sufficient to enable us 
to arrive at the following results :— 







Variation of candle-power in percentage 
of initial candle-power 


Watts per candle, 


Time in hours. 
#, Haubtmann; 1, Thomas. 


Fig. 11. 


(1) When a group of Edison-Swan lamps marked 100—8 are run 
at 100 volts, and each —_ as its filament breaks, is replaced by a 
new Edison-Swan 100—8 lamp, it may be expected that the light 
given out by the group will never be as small as it was at the begin- 
ning, when all the lamps in the group were new. This important re- 
tult is brought about by the deterioration of the lamps with long-lived 
filaments being compensated by the great rise in the light given out by 
each new lamp when put in place of one whose filament has broken. 
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are certain very important differences between the results recorled 
by these curves and those which we have obtained. These differences 
are shortly as follows :— 

(1) The greatest rise of light emitted by the lamps as recorded in 
Mr. Feldman’s curves was 14 per cent. In our experiment; this 
maximum rise was 45 per cent. 

(2) Ia spite of the first rise in the candle-power, as shown in Mr. 
Feldman’s curves (fig. 11), the candle-power at the end of the life 
of the lamps was in all cases much less than it was when the lamps 
were new. Whereas with the lamps which we tested at 100, 101, and 
102 volts, the light given out by a group was never as low as it 
was at the beginning, when the lamps were new. 

(3) In spite of the first rise in candle-power recorded in the curves 
on fig. 11, it was only for the lamps whose behaviour was recorded in 
curves P and z that the power expended per candle diminished at 
first with time. And even in the case of these two sets, the power 
expended per candle increased again, and was greater when the fila- 
ments broke than it was when the lamps were new. Whereas in our 
tests the power expended per candle not only diminished considerably 
during the early life of the lamp, but it never rose again as high as it 
was when the lamps were new. 


(To be continued.) 








NEW PATENTS-—1895. 





8,398. “Improvements in the supporting and carrying of electric 
cables for conveying electricity over large areas, and to varying 
positions, whether for plough-driving, telegraphic lighting, or other 
purposes.” A.S. F. Ropinson. Dated April 29th. 

8,421. “A new or improved automatic switch for electric welding 
and other purposes.” R.FatsHaw. Dated April 29th. 

8,453. “Improvements in electrical switches and means of 
actuating same.” J. Brockim. Dated April 29th. 

8,492. “Improvements in and relating to ships’ telegraphs.” J. 
W. Ray and R. C. Saxsy. Dated April 30th. 

8,493. “Improvements in and relating to ships’ automatic reply 
telegraphs.” J. W. Ray and R. C. Saxsy. Dated April 30th. 

8,505. “Improvements in the mode of and means for electrically 
transmitting arficulate speech.” C.A.Attison. (Communicated by 
J. Absterdam, United States.) Dated April 30th. 

8,507. “Improvements in disconnection fuse boxes.” J. A. 
JecKe.y. Dated April 30th. 
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8,564. “Improvements in electric alarms.” A. Duceux. Dated 
April 30th. . 

8,573. “Improvements in electric cables and in their manufac- 
ture.” W.S. Smrru and W. P. Granvittx. Dated April 30th. 

8,583. “ Electro-automatic ‘ block-system’ apparatus.” A. BERRY 
and J. Lipkowsxr. Dated April 30th. [Date applied for under 
Patents, &c., Act, 1883, Section 103, October 30th, 1894, being date 
of application in France. | 

8,590. “ Improvements in magnetic ore separators.” J. W. CaRTER. 


“Dated April 30th. (Complete.) 


8,603. “Improvements in terminals for electrical conductors.” 
H. Reason and G. W. Gotprinae. Dated May Ist. 

8,637. Improvements in secondary batteries.” E.Citarx. Dated 
May Ist. 

8,654. “A rectifier for alternating electrical currents.” F. E. 
Breton. Dated May Ist. 

8,664.. “ Improvements in electric arc lamps.” R. E.B.Crompron 
and E. A. N. Pocuin. Dated May Ist. 

8,671. “Improvements in operating and controlling electrical 
and other cranes and hoisting machinery.” J. G. FirarHEN and 
E.G. Fircexen. Dated May 2nd. 

8,696. “Improvements in electric distribution and apparatus in 
connection therewith.” A.Wricntrand R.C.Qoin. Dated May 2nd. 

8,726. ‘“ Improvements in electric motors, gencrators, and current 
converting apparatus.” §S.P.THompson. Dated May 2nd. 

8,727." “Improvements in switches for varying electrical 
resistance.” SrzmEns Bros. & Co., Lim1Tep, and E. F. H. H. Lauc- 
KERT. Dated May 2nd. 

8,728. “Improvements in plates for secondary voltaic batteries.” 
J.G.A.Raopin. Dated May 2nd. | 

8,729. “An improvement in secondary voltaic battcries.” L. 
Epstein. Dated May 2nd. 

8,731. “Improvements in electric arc lamps.” J. Brockts. 
Dated May 2nd. 

8,740. “Improvements in secondary batteries.” M. Battey and 
J. Warner. Dated May 2nd. 

8,764. “Improvements in distribution of electricity.” A. WricHr, 
Dated May 3rd. 

8,801. “Improvements in telephones.” G. L. AnpreRs and E. 
Prippie. Dated May 3rd. 

8,810. ‘“ Method of and apparatus for directly indicating the value 
of electrical resistances.” Siemens Bros. & Co., Limirep. (Com- 
municated by Messrs. Siemens & Halske,Germany.) Dated May 3rd. 

8,834. “An improved system of electric traction.” O. LinpNER 
and C. V. SweEvett. Dated May 3rd. (Complete.) 

8,876. “Improvements in or connected with electric batteries.” 
C. P. Sarewssury, F. L. Marsary, J. Cooprs, and J. L. DoBELL. 
Dated May 4th. 

8,884. ‘Improvements in and relating to kinetographs, kineto- 
scopes, kineto-phonographs, kintophones, and the like.” H.J. Hemzz. 
Dated May 4th. 
~ 8,904. “Improvements in primary and secondary battery plates.” 
C. L. R. E. Menags. Dated May 4th. 

8,905. “Improvements in primary and secondary galvanic 
batteries.” C.L.R.E.Mzgnoxs. Dated May 4th. 

8,914. “Improvements in the preparation of chloride of lead for 
use in electrical storage batteries and for other purposes.” A. R. 
Davis. Dated May 4th. 











ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1894. 





496. “Improvements in apparatus for heating or welding metals 
electrically.” W.P.THompson. (A communication by C. L. Coffin, 
of Detroit) Dated January 9th. Claims: 1. In an apparatus for 
electrically heating metal, the combination of means for connecting 
the metal to one terminal of a source of electric energy, an extraneous 
conductor connected to the other terminal of said source of electric 
energy, two extraneous conductors and means for maintaining an 
electric arc between said electrodes within the field of force of a 
mignet. 2. In an apparatus for heating metal for making a lap joint 
consisting of a clamp for holding the material with the ta in 
position, mechanism far maintaining a vultaic arc on the outer side 
of the outer lap and mechanism for simultaneously maintaining a 
voltaic arc on the inner side of the inner lap within the field of force 
of a magnet, substantially as shown and described. 


669. “Improvements in electric batteries.” C. J. Wottaston. 
Dated January 11th. R-lates to improvements in electric batteries 
in which, to render them portable, a non-liquid excitant is used more 
particularly such as have chloride of silver to form one of the 
elements or Leclanché batteries in which zinc and carbon and bin- 
oxide of manganese are the elements. 4 claims. 


835. ‘ Improvements in the construction of electrolytic apparatus 
and in the application thereof in oxidising, chlorinating, and analogous 
<r oneal J. Haroreaves and T. Birap. Dated January 13th. 

mbraces the employment of electrolytic apparatus constructed on 
the principle of that described in the specification, dated October 
21st, 1892, No. 18,871, but modified in various ways, according to the 
particular service to which it is to be applied. 5 claims. 


4,540. “Improvements in contact bars for the overhead con- 
ductors of electrical railways and tramways.” Srmamens Bros. & Co., 
Lrp. (Communicated from abroad by Messrs. Siemens & Halske, of 
Berlin.) Dated March 8rd. Claim: In contact bars for overhead con- 
ductors of electrical railways and tramways, the combination with 
the conducting bar for making contact with the conductors, of a 
trough shaped bearer embracing the sides of the bar with the inter- 
vention of porous or capillary material adapted for conveying liquid 
lubricant, supplied to the lower part of the trough, to the exposed 
part of the contact bar, substantially as described. 


5,592. “Improvements in counterweights for electric light pen- 
dants, and other similar purposes.” J. Gropp and W. H. Sruraz. 
Dated March 17th. Has reference specially to the means provided 
for the charging or loading of the said weight. 1 claim. 


8,808. “Improvements in electric Latteries.” R. McLavcuian 
McDonatp and A. McDonatp. Dated May 3rd. The inventors fill 
the porous cell with, by preference, salt water and place in this 
liquid one or more pieces or plates of zinc as usual. The outer jar is 
filled with copper sulpbate in solution or in crystals and with 
cinders, coke or like cheap porous and absorbent material. A copper 
spiral is also placed in the jar, preferably, so as so be in contact with 
the pieces of coke or the cinders and to surround the porous cell. 
2 claims. 


12,861. ‘New or improved electrical fishing apparatus.” E. Pop- 
PowliscH and H. WusTENFELD. Dated July 3rd. Consists of a 
fishing apparatus comprising a sheet metal or other box, a battery in 
said box, a spring arm provided with an eye-shaped outer end means 
for adjusting the tension of said arm, a contact screw for the spring 
arm and conducting wires between the battery alarm contact screws 
and spring arms, so that as soon as the spring arm to which the line 
is applied is moved and placed in contact with the contact screw an 
alarm is given and the line can then be hauled in by the fisherman. 
3 claims. 

13,756. ‘ Improvements in or connected with electrolytic cells, and 
diaphragms therefor.” C. N. Warrz. Dated July 17th. Relates 
chiefly to a diaphragm consisting of a film, sheet, or fabric of asbestos, 
or equivalent, practically indestructible material placed against the 
negative electrode and a layer of sand,.or equivalent comminuted 
material resting against the said film, sheet or fabric, and holding it 
pressed against the said electrode. 4 claims. 


14,445. “ Improvements in or connected with electric railways and 
vehicles.” J. Y. Jounson. (Communicated from abroad by 
M. Wheless, of Washington.) Dated July 27th. Rzlates to a system 
of electric street railway traction, which avoids the necessity of 
carrying the electric current in a charged overhead conductor, and 
obviates the inconvenience and expense attendant upon operating 
vehicles from a condactor carried by a subway or conduit. 1 claim. 


17,728. “ Devices for retarding the motion of electrically propelled 
vehicles and other moving bodies.” E.A.Sparry. Dated Septem- 
ber 18th. Relates to electric brakes for retarding or arresting motion, 
and more particularly to magnetic brakes wherein the electric cur- 


rent is used for energising the magnet; certain details of construc- 


tion; methods of support; guiding; lubrication; bringing up the 
electrical terminals; methods, mechanism and details for application 
and control of the brake, and also details of truck and reel for use 
in connection with the brake magnets; and other structural details 
which contribute to the cheapness and efficiency of the construction 
of electric brakes. 33 claims. 

17,845. “Improvements in electric arc 5 al J. DgvonsHineE. 
(A communication from Elihu Thomson, of Massachusetts.) Dated 
September 19th. By the improved construction a simple arc lamp is 
obtained which, when desired, can be adjusted so that at a certain 
strength of current its action shall be like that of a differential lamp, 
wherein one magnet in the direct circuit acts differentially or pulls 

inst another t in the derived circuit around the lamp 

although the action is not differential, but reproduces the effects of 

differential lamps. With a little higher strength of current, the lamp 

regulates its arc entirely by the action of the shunt or derived circuit 

; this variation may be accomplished for the normal current 

by a simple change in the effect of the main circuit winding, as by 
shunting it or varying its turns. 15 claims. 

21,098. “A novel or improved process and means for obtaining 
electrical energy from fuel gases.” W. Borcusers, Dated Novem- 
ber 3rd. Consists in a novel or improved process for transforming 
the:chemical energy of oxidisable fuel gases into electrical energy by 
means of galvanic batteries with one or more pairs of cells or com- 
partments in which gases obtained by imperfect combustion, or by 
destructive distillation, or by the combined imperfect combustion 
and distillation of coal or other fuel are oxidised by the oxygen of 
the air so that a large amount of the chemical energy of such fuel 
gases is recovered as electrical energy, using solutions containing 
metals as electrolytes. 2 claims. 

22,821. “ Improvements in conduits for electrical conductors, and 
in the mode of making the same.” J. Tarnam. -Dated- November 
24th. Relates to the manufacture of conduits for electric conductors 
of the kind described in Specification No. 20;288 of 18-9, the object 
of the present invention being to facilitate the manufacture of such 4 
conduit especially when the same is of comparatively small diameter 
and of considerable length. 2 claims. 

23,012. “ Electric signalling systems.” H. E. Warrer. Dated 
November 27th. A series of signal boxes are located at desirable 
points, and are each connected by an independent wire with a central 
office, and at said central office auton.atic receiving mechanism is pro- 
vided adapted to respond to the operation of the boxes, and also to 
re-transmit the signal to the.fire engine houses, tower strikers, and to 
any other electro-magnetically controlled indicating apparatus which 
may be employed. 20 claims. 
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